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PREFACE 


Materiel  readiness  is  the  end  product  of  the 
Army’s  logistic  system.  It  is  a  yardstick 
for  comparing  alternative  courses  of  action 
to  determine  the  one  yielding  the  required 
level  of  readiness  in  the  most  efficient  and 
economical  manner. 

Current  operations  in  Vietnam  offer  an  un¬ 
usual  opportunity  for  a  side-by-side  compari¬ 
son  of  aircraft  maintenance  concepts,  methods, 
and  results  in  the  ROAD  Divisions,  The  First 
Cavalry  Division  (Airmobile),  and  the  inde¬ 
pendent  aviation  companies,  as  the  basis  for 
selecting  the  field  maintenance  concept  best 
adapted  to  Army  operations  in  the  field. 

The  APJ  approach  was  to  assess  comparative 
readiness  and  utilization  relative  to  the  re¬ 
sources  required  in  terms  of  personnel,  equip¬ 
ment  and  parts.  Although  the  entire  mainte¬ 
nance  chain  is  significant,  guidance  from  the 
DCSLOG  Project  Officer  properly  emphasized 
the  role  of  the  DS  level.  Available  analysis 
effort  was,  therefore,  focused  on  those  tasks 
leading  to  recommendations  for  the  best  way 
to  accomplish  field  level  support.  Detailed 
attention  was  given  to  DS  level  because  of  its 
direct  impact  on  aircraft  readiness;  GS  is 
considered  only  insofar  as  readiness  is  di¬ 
rectly  affected. 

This  study,  in  support  of  DA  Project  35,  is 
part  of  a  sequence  in  which  a  series  of  in¬ 
dividual  tasks  are  undertaken,  each  having  a 
direct  payoff  to  the  Army  in  terms  of  Increased 
readiness.  Grateful  acknowledgment  is  made 
for  the  support  of  Mr.  J.  P.  Cribbins,  DCSLOG 
Project  Officer,  and  of  the  Commanders  and 
men  of  the  aviation  units  in  Vietnam. 
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The  objective  of  this  study  is  to  accom¬ 
plish,  in  the  context  of  recent  Army 
experience  in  Vietnam,  a  comparative 
evaluation  of  the  three  principal  con¬ 
cepts  of  Direct  Support  level  aircraft 
maintenance ; 

1.  The  Conventional  Direct  Support  (DS) 
concept  as  employed  by  the  ROAD 
Infantry  Divisions, 

2 4  The  Airmobile  concept  as  employed  by 
the  1st  Cavalry  Division  (Airmobile), 

3.  The  DS  Detachment  concept  as  practiced 
in  the  aviation  companies  of  the  1st 
Aviation  Brigade. 

Findings  and  recommendations  derived  from 
this  evaluation  are  furnished  to  provide 
bases  for  decisions  on  the  optimum  con¬ 
cepts  for  this  important  aspect  of  manage¬ 
ment  of  Army  Aviation  resources. 

These  concepts  are  analyzed  in  terms  of: 

1.  Effectiveness,  as  reflected  in  reported 
aircraft  readiness  and  utilization. 

2.  Efficiency  of  support  operations  as 
indicated  by  NORM  (Not  Operationally 
Ready,  Maintenance)  rates,  NORS  (Not 
Operationally  Ready,  Supply)  rates, 
supply  performance  and  ratio  of  man¬ 
power  to  aircraft  supported. 
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3.  Investments  in  resources  to  include 
equipment,  personnel,  facilities, 
and  parts  stockage. 

This  Report  describes  the  structure  of  the 
problem,  the  evaluation  parameters,  and 
the  results  of  the  analysis. 

SCOPE  AND  DATA  BASE 

The  basis  of  this  study  program  is  an  anal¬ 
ysis  of  the  Army  Aviation  operations  and 
maintenance  supply  support  within  the 
United  States  Army  Vietnam,  with  particular 
emphasis  on  the  1st  Cavalry  Division  (Air¬ 
mobile)  ,  the  1st  Infantry  Division,  the 
DS  Detachments  and  supported  helicopter 
companies  of  the  1st  Aviation  Brigade,  the 
two  Aerial  Surveillance  Companies  and  the 
DS  and  GS  companies  of  the  34th  General 
Support  Group  (AM&S) .  The  study  covers 
data  acquired  and  observations  and  inter¬ 
views  accomplished  during  1966  and  1967. 

Additionally,  this  study  has  been  closely 
compared  with  the  work  accomplished  by  the 
,  Army  Concept.  Team  in  Vietnam  (ACTIV)  .  The 

ACTIV  Study,  performed  concurrently  and 
independently,  has  led  to  conclusions  which 
are  consistent  with  those  reached  herein. 

Major  emphasis  was  given  to  establish  a 
strong  factual  basis  for  the  findings  and 
conclusions  reached  in  this  study.  Inputs 
from  APJ  field  representatives  in  Vietnam, 
the  analysis  of  the  Daily  Aircraft  Status 
Record  forms  (R1  and  R3)  and  the  APJ  data 
bank  of  Army  Aviation  Vietnam  experience 
were  utilized. 
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The  DA  Forms  1352  (Anny  Aircraft  Flying 
Time  and  Status  Report)  provided  a  com¬ 
plete  and  authoritative  measure.  The 
continuing  command  emphasis  on  the  quality 
Of  tills  form  has  produced  a  measure  which 
is  highly  reliable  and  precise.  Carefully 
sampled  DA  forms  from  the  TAKRS  system, 
ASL/PLL  supply  performance  reports,  list¬ 
ings  of  AMMC  and  34th  GS  Group  (AM&S) 
were  stratified  to  measure  the  cost  and 
effectiveness  of  the  respective  concepts. 


FINDINGS 


The  following  are  key  findings  resulting 
from  this  study. 

1.  The  Detachment  concept  for  providing 
Direct  Support  maintenance  to  Army 
aircraft  in  Vietnam  was  found  to  be 
superior  to  both  the  Airmobile  concept 
(as  exemplified  by  the  operations  of 
the  1st  Cavalry  Division,  Airmobile) , 
and  the  Conventional  concept  (as 
exemplified  by  the  operations  of  a 
ROAD  Division)  for  the  following  reasons; 

a.  The  Detachment  concept  produced  con¬ 
sistently  higher  readiness  rates,  in 
spite  of  the  fact  that  aircraft  sup¬ 
ported  by  Detachments  had  a  utiliza¬ 
tion  rate  12  percent  higher  than 
aircraft  under  the  other  two  concepts. 
The  average  readiness  rates  for  detach 
ment  supported  aircraft  were  higher 
for  the  period  as  a  whole,  and  ad¬ 
ditionally  were  higher  in  12  of  the 
14  months  studied. 
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b.  The  differential  in  operational 
readiness  rates  noted  in  a.  above 
can  be  attributed  directly  to  the 
maintenance  support  concept,  as 
NORS  rates  were  essentially  the  same 
under  each  of  the  three  concepts 
studied . 

c.  The  Detachment  concept  provided  a 
higher  level  of  maintenance  responsive¬ 
ness.  The  rate  at  which  aircraft  wore 
returned  to  service  the  same  day  they 
went  into  maintenance  was  higher  under 
the  Detachment  concept  than  under  the 
other  two  concepts  studied.  The  over¬ 
all  reaction  time  based  on  an  analysis 
of  responsiveness  indicators  also 
showed  the  Detachment  concept  definitely 
superior. 

d.  The  Detachment  concept  produced  higher 
readiness  rates  and  better  responsive¬ 
ness  through  careful  selection  of  the 
type  of  work  performed.  Emphasis  at 
Detachment  level  was  placed  on  rapid 
accomplishment  of  short  turnaround 
work,  which  provided  maximum  support 

to  aircraft  readiness.  Long  turnaround 
jobs  and  component  repair  were  evacua¬ 
ted  to  higher  levels. 

e.  The  Detachments  accomplished  a  higher 
total  percentage  of  all  support  level 
work  required  than  either  of  the  other 
concepts.  Detachments  accomplished 
approximately  90  percent  of  all  support 
level  workload,  as  compared  to  slightly 
more  than  82  percent  for  the  other  two 
concepts.  Thus,  a  high  percentage  of 
support  maintenance  was  brought  to  the 
aircraft,  with  lost  time  required  for 
transfer  of  aircraft  to  a  maintenance 
site  held  to  a  minimum. 
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i .  Although  the  Detachment  concept  ; 

required  more  direct  productive  i 

personnel  per  maintenance  cquiva-  I 

lent  tlian  the  other  two  concepts,  ! 

the  total  number  of  personnel  per 
maintenance  equivalent  was  slightly 
lower.  Administrative  and  housekeep¬ 
ing  support  provided  by  the  suport- 
cd  units  reduced  the  requirement 
for  these  types  of  personnel  in  de¬ 
tachments  . 

g.  Investment  costs  in  terms  of  supply 
stockago,  equipment  and  personnel 
for  the  Detachment  concept  were  t 

equal  to  or  less  than  the  other  two 
concepts . 

2.  Further  reductions  in  the  number  of 
overhead  and  administrative  personnel 
under  the  Detachment  concept  could  be 
achieved  by  integrating  the  Detachments 

into  the  supported  unit  organizations.  ■ 

Under  this  concept,  overhead  and  adminis¬ 
trative  support  personnel  required  in  De¬ 
tachments  could  be  reduced  substantially.  ' 

3.  The  number  of  line  items  contained  in  the 
ASLs  of  UH-1  helicoxiter  Detachments  ranged 
from  approximately  800  to  2200.  No  cor-  i 
relation  could  be  iound  xmong  the  number  « 
of  line  items  in  the  ,ASL  and  the  supply 
performance  of  the  Detachments  in  terms 

of  NORS,  demand  accommodation ,  and  de¬ 
mand  satisfaction  rates.  This  situation 
indicated  a  need  fox'  evaluation  of  the 
policies  and  procedures  used  in  establish¬ 
ing  ASLs  for  Direct  Support  Detachments. 

4.  Because  of  the  superiority  of  the  Detach¬ 
ment  concept,  as  cited  in  Paragraph  1, 
above,  this  concept  should  be  expanded  to 
include  Direct  Support  of  Divisional  air¬ 
craft  in  Vietnam.  The  feasibility  of  ex- 


5.  Expansion  of  the  Detachment  concept,  ns 
described  in  Chapter  10  of  this  Report, 
will  require  an  increased  nuthoriztion 
of  approximately  200-250  personnel  for 
maintenance  units  in  Vietnam  over  the 
number  authorized  at  the  time  of  this 
study.  It  is  estimated  that  application 
of  the  concept  of  intecrating  Detachments 
into  the  supported  unit  organization 
structure  would  result  in  a  total  person¬ 
nel  requirement  somewhat  less  than  total 
authorizations  for  maintenance  units  in 
Vietnam  at  the  time  of  this  study. 

6.  Based  on  anticipated  increases  in  air¬ 
craft  readiness  and  utilization  rates 
resulting  from  expansion  of  the  Detach¬ 
ment  concept,  mission  requirements  can 
be  met  with  fewer  aircraft.  Reductions 
in  the  total  numbers  of  aircraft  required 
arc  estimated  at  approximately  6  percent. 
Application  of  this  cost  reduction  factor 
to  the  investment  cost  for  aircraft  in 
the  Airmobile  and  Infantry  Divisions 
recommended  for  inclusion  under  the  De¬ 
tachment  concept  produces  major  dollar 
savings . 


RECOMMENDATIONS 

It  is  recommended  that: 

1.  The  Detachment  concept  be  expanded  to 
include  support  of  Divisional  aircraft 
units  in  addition  to  the  non-Divisional 
company  sized  units  now  supported.  De¬ 
tailed  recommendations  for  expansion 

of  the  concept  are  listed  in  Chapter  10. 

2.  A  study  be  made  to  determine  the  feasibil¬ 
ity  of  expanding  the  Detachment  concept 

to  include  non-Divisional  aircraft  units 
not  currently  supported  by  Detachments. 
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3.  Consideration  be  given  to  integrating 
Detachments  into  the  supported  unit 
organisation  structure . 

4.  A  detailed  analysis  be  made  of  personnel 
savings  which  could  be  made  based  upon 
integration  of  Detachments  and  supported 
units , 

5.  An  analysis  be  made  of  policies  and 
procedures  governing  the  establishment 
of  ASLs  for  Detachments  in  Vietnam, 
leading  to  recommendations  to  produce 
more  uniformity,  better  supply  perform¬ 
ance  and  dollar'  savings. 
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FIELD  MAINTENANCE  CONCEPTS  AN1) 
TIIE1R' 'OPERATION  IN  PRACTICE 


GENERAL 


A  combination  of  rapidly  moving  technology 
and  the  desire  to  evolve  a  logistic  doc¬ 
trine  which  gives  the  Army  the  maximum  use 
of  its  mobility  resources  has  led  to  a  con¬ 
tinuing  search  for  improved  maintenance 
concep  .s  and  structure.  Thus,  the  struc¬ 
ture  of  maintenance  evolved  in  Korea  was 
further  evaluated  and  defined  by  a  series 
of  investigations  including  the  Howzc  Board, 
the  11th  Air  Assault  Division  Tests,  as 
well  as  the  CO STAR  and  TASTA-70  Doctrinal 
Studies.  All  concepts  represent  "ideals” 
and  are  adapted  to  the  realities  of  time, 
place  and  resources  when  r  iduced  to  actual 
practice.  It  is  in  the  "real"  environment 
of  Vietnam  operations  that  this  study  is 
performed . 

Vietnam  offers  a  unique  opportunity  to  ob¬ 
serve  and  compare  three  of  the  most  impor¬ 
tant  concepts  currently  applied  to  the 
support  of  Army  Aviation: 

1,  The  "Conventional"  aspect  as  embouied 
in  ROAD  Divisions. 
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2.  Tlu>  "Airmobile"  support  concept  as 
embodied  in  the  First  Cavalry  Divi¬ 
sion  Airmobile 

3.  The  application  of  "Maintenance  De¬ 
tachments"  in  the  independent  units 
operating  under  the  USAKV  Aviation 
Command . 

The  non-divisional  helicopter  companies 
designated  as  the  Assault  Helicopter 
Company  (UII-1)  ,  and  the  Assault  Support 
Helicopter  Company  (CH-47) ,  as  presently 
assigned  to  the  1st  Aviation  Brigade  in 
Vietnam,  have  DS  maintenance  detachments 
attached  as  described  below.  The  Divi¬ 
sion  1  aircraft  in  Vietnam  arc  supported 
by  a  Transportation  Aircraft  Maintenance 
and  Supply  Battalion  in  the  1st  Cavalry 
Division  (Airmobile)  and  by  the  Transpor¬ 
tation  Aircraft  Maintenance  Company 
(Company  E)  of  the  Maintenance  Battalion 
in  the  ROAD  Infantry  Divisions,  which 
will  be  referred  to  as  the  Conventional 
maintenance  concept. 

THE  CONVENTIONAL  MAINTENANCE  CONCEPT 

This  maintenance  concept  has  the  following 
Maintenance  major  characteristics: 

Concept  i,  The  aircraft  operating  unit  contains 

within  it  the  capability  to  pei'form, 
on-site,  complete  Organizational  main¬ 
tenance.  Principal  maintenance  func¬ 
tions  performed  include: 

a.  All  scheduled  and  designated  spe¬ 
cial  inspections 

b.  Minor  airframe  repairs 
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c.  Minor  component  replacement 

d.  Designated  MWOs  to  airframe  and 
components . 

DS  maintenance  units,  located  in  the 
Division  base  or  Corps  support  area, 
provide  backup  support  to  the  oper¬ 
ating  units.  The  aircraft  or  compon¬ 
ents  requiring  work  are  normally 
evacuated  to  the  DS  unit  location,  ex- 
(  pt  as  noted  below.  DS  units  normal- 
ally  support  several  operating  units, 
and  are  usually  required  to  schedule 
production  according  to  their  capa¬ 
bilities  and  workload.  Principal 
maintenance  functions  assigned  to  DS 
level  include: 

a.  Major  component  build-up  and  re¬ 
placement 

b.  Minor  component  repair 

c.  Extensive  airframe  repairs  not 
requiring  jigs  or  complex  align¬ 
ing  equipment 

d.  Limited  fabrication 

e.  Designated  special  inspections 

f.  Designated  MWOs 

g.  Processing  of  aircraft  to  and 
from  supported  units 

h.  Overflow'  Organizational  mainten¬ 
ance  workload  from  supported  units 
to  include  assistance  in  perform¬ 
ing  major  scheduled  inspections. 

DS  units  may  provide  maintenance  teams 
to  supported  units  in  forward  areas  to 
accomplish,  on-site,  certain  of  the 
above  workload. 

GS  maintenance  units,  normally  located 
in  the  Army  Support  Command  area,  pro¬ 
vide  backup  support  to  DS  units.  Work 


is  norma]  y  evacuated  to  the  GS  unit 
location  lur  accomplishment.  GS  com¬ 
panies  normally  support  several  DS 
companies,  and  workload  scheduling  is 
important  at  GS  level.  Principal 
maintenance  functions  allocated  to 
GS  level  include: 

a.  Major  component  test,  inspection, 
and  repair 

b.  Minor  component  repair  and  over¬ 
haul 

c.  Major  airframe  repairs 

d.  Designated  major  MWOs 

e.  Parts  fabrication 

f.  Overflow  work  from  supported  DS 
units . 

Organizational  maintenance  units  con¬ 
centrate  on  inspections,  minor  repairs 
and  replacements,  and  the  preventive 
maintenance  designed  to  keep  the  air¬ 
craft  flying.  Most  work  is  accomp¬ 
lished  directly  on  the  aircraft,  with 
little  work  done  on  conr'oi.ents  separate 
from  the  aircraft. 

DS  units  provide  the  capability  to  do 
more  extensive  maintenance  than  at  Organ¬ 
izational  level.  However,  at  DS  most 
work  is  also  done  directly  on  the  air¬ 
craft,  with  component  work  concentrated 
primarily  in  the  areas  of  removal  and  re- 
Pl  acemcnt.  Work  is  normally  evacuated 
to  the  DS  unit  for  performance. 

GS  units,  unlike  Organizational  and  DS 
units,  are  designed  to  concentrate  on 
component  repair  and  return.  Work  done 
directly  on  aircraft  normally  consists 
of  long  turnaround  airframe  repairs  and 
modifications.  The  principal  GS  mission, 
therefore,  is  to  support  DS  and  Organiza¬ 
tional  units  through  component  repair’ 
programs  and  relieve  them  of  the 
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time  and  space  consuming  workload  typi¬ 
fied  by  extensive  crash  and  combat  damage 
repairs,  major  modifications,  and  similar 
work  on  whole  aircraft. 

The  Conventional  concept,  as  indicated, 
is  typified  by  Corps  Support  DS  Companies 
supporting  separate  aircraft  operating 
units,  and  by  Division  DS  Companies  sup¬ 
porting  Division  aircraft  operating  units. 

In  the  ROAD  Infantry  Division,  Direct  Sup¬ 
port  maintenance  is  accomplished  by  the 
Transportation  Aircraft  Maintenance  Company 
of  the  Maintenance  Battalion  organized 
under  TOE  55-89E.  This  Company  has  less 
than  the  capability  of  the  standard  Corps 
level  DS  Company  and  requires  backup  DS 
capability  for  its  peak  loads,  in  addi¬ 
tion  to  General  Support  backup. 

• 

The  supply  function  in  the  Infantry  Divi¬ 
sion  is  principally  limited  to  its  own 
maintenance  operations  and  assistance  on 
emergency  supply  requirements  of  supported 
units.  It  has  no  authorization  for  a  shop 
supply  element  and  normally  is  authorized 
to  maintain  only  a  3-day  stockage  level 
for  its  own  maintenance  requirements.  Its 
main  support  platoon  requisitions  stock 
and  processes  aircraft  items  required  for 
the  DS  maintenance  function.  In  Vietnam, 
the  standard  organization  has  been  aug¬ 
mented,  at  least  in  one  Division  with  a 
supply  platoon  which  performs  a  DS  supply 
function  similar  to  that  of  the  backup 
Direct  Support  Company. 
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THE  AIRMOBILE  DIVISION  MAINTENANCE  CONCERT 


Maintenance 

Concept 


The  Airmobile  concept,  is  similar  to  the 
Conventional  concept  in  many  respects. 
However,  only  major  differences  will  be 
emphasized  in  this  discussion. 

As  with  the  Conventional  concept,  three 
levels  of  maintenance  arc  included  in 
the  Airmobile  Division  concept.  Howcvei’, 
the  extent  of  work  accomplished  at  each 
level  differs.  The  Airmobile  concept 
requires  that  the  Division,  including 
its  maintenance  units,  have  a  capability 
for  rapid  deployment  through  the  use  of 
Army  aircraft.  To  insure  this,  mainten¬ 
ance  capability  and  functions  performed 
at  Organizational  maintenance  level  are 
less  than  under  the  Conventional  concept. 
Aircraft  requiring  maintenance  which  re¬ 
quire  downtime  beyond  approximately  twenty 
four  hours  (except  periodic  inspections), 
is  passed  to  the  DS  unit  to  accomplish. 1/ 
Tools  and  equipment  provided  are  light¬ 
weight  and  limited  to  the  extent  of  main¬ 
tenance  to  be  accomplished.  Maintenance 
personnel  are  assigned  in  fewer  numbers 
than  in  Conventional  units,  as  will  be 
discussed  later. 


1/  The  "four-hour  rule"  was  used  as  the 
guideline  for  evacuating  Organizational 
maintenance  to  DS  level  in  the  11th  Air 
Assault  Division  Tests.  Long-term  ob¬ 
servation  of  the  1st  Cavalry  in  Vietnam 
suggests  that  the  "four -hour  rule"  has 
been  replaced  by  a  "twenty-four-hour 
rule".  Therefore,  despite  the  admixture 
of  Conventional  concepts,  there  are  real 
differences  in  the  way  the  concept  is 
implemented  and  hence,  the  1st  Cavalry 
Airmobile  experience  is  considered 
separately  in  this  study. 
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Scheduled  inspection  requirements  have 
been  modified  under  the  Airmobile  concept, 
with  four  rather  than  three  inspections 
required.  The  daily  and  intermediate  in¬ 
spections  correspond  closely  to  the  con¬ 
ventional  concept.  Periodic  inspections, 
however,  have  boon  modified  to  provide 
for  a  somewhat  lesser  requirement  at  100- 
hour  intervals  than  under  the  Conventional 
concept.  At  300-hour  intervals,  however, 
a  thorough  searching  inspection  is  per¬ 
formed.  The  daily,  intermediate,  and  100- 
hour  periodic  inspections  are  performed 
at  Organizational  level.  The  300-hour 
periodic  inspection  is  performed  at  DS 
level. 

Thus,  Organizational  level  maintenance 
work  performed  under  the  Airmobile  con¬ 
cept  is  less  than  under  the  Conventional. 
Air  mobility  is  a  primary  objective  and 
is  attained  by  insuring  that  tools,  equip¬ 
ment,  personnel,  and  unserviceable  air¬ 
craft  in  the  operating  unit  are  kept  at 
a  minimum.  Work  is  confined  almost  ex¬ 
clusively  to  whole  aircraft.  Organiza¬ 
tional  level  units  are  authorized  a  re¬ 
latively  lower  ratio  of  mechanics  to  air¬ 
craft  . 

At  the  Organizational  level,  maintenance 
is  limited  to  the  performance  of  light 
preventive  maintenance  services,  such  as: 

1.  Lubrication 

2.  Cleaning 

3.  Securing  loose  nuts,  bolts,  screws 

4.  Replacement  of  easily  replaced  parts 
and  assemblies 

5.  Minor  repairs  requiring,  for  the  most 
part,  light  hand  tools 

6.  Relatively  simple  adjustments  and 
calibrations . 
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Although  periodic  inspections  arc  per¬ 
formed  at  the  Organizational  level,  con¬ 
siderable  dependence  is  placed  on  the 
performance  of  a  high  percentage  of  per¬ 
iodic  inspection  at  the  DS  level  to  as¬ 
sure  quality  control  and  to  clean  up  de¬ 
ferred  maintenance  items. 

In  actual  operations  in  Vietnam,  the  DS 
function  in  the  Airmobile  Division  is 
accomplished  by  the  Transportation  Air¬ 
craft  Maintenance  and  Supply  battalion 
consisting  of  four  companies  with  a  total 
strength  of  1,428  men,  as  compared  with 
the  181  men  in  an  infantry  division  air- 
craft  maintenance  company.  This  Battalion 
is  organized  under  TOds  55-405T,  -406T, 
and  -407T;  and  is  authorized  the  capabil¬ 
ity  to  accomplish  85  pcrct nt  of  the  entire 
I)S  function,  including  the  DS  supply  activ¬ 
ity.  Additionally,  as  compared  with  other 
Direct  Support  Field  Maintenance  organ- 
zations,  it  relieves  the  supported  units 
of  a  greater  amount  of  what  is  normally 
considered  the  Organizational  maintenance 
load.  This  permits  the  supported  elements 
to  maintain  the  higher  degree  of  air  mo¬ 
bility  as  required  under  the  Airmobile 
concept . 

Under  current  SOPs ,  the  Division  DS  Com¬ 
panies  perform  every  third  Cor  300-hour) 
periodic  inspection  on  suppoi’tcd  aircraft. 
These  companies  are  not  authorized  the 
heavier  equipment  provided  the  backup  DS 
companies.  In  accordance  with  Airmobile 
concepts,  they  use  only  lighter  equipment 
which  is  transportable  by  Army  aircraft. 
Nevertheless,  a  review  of  recent  workloads 
disclosed  no  significant  passing  of  re¬ 
quirements  to  Corps  level  DS  companies. 
Visits  to  the  Airmobile  Division  indicated 
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that  Hie  companies  of  the  1st  Cavalry  Di¬ 
vision  have  acquired  additional  equipment 
beyond  that  authorised  in  the  TOE.  Since 
the  Division’s  base  camp  lias  remained 
static  lor  the  last  two  years.,  the  use  of 
any  acquired  heavier  non -TOE  equipment 
would  appear  to  be  practical  and  desirable. 
Additionally,  with  the  6101b  GS  Company  in 
immediate  support,  some  of  the  heavier  re¬ 
quirements  that  might  otherwise  go  to  a 
backup  DS  company  can  be  accomplished  there, 

GS  units  under  the  Airmobile  concept  oper¬ 
ate  essentially  in  the  same  way  as  under 
the  Conventional  concept. 

The  four  Divisional  DS  Companies  are  auth- 
Mnintenance  oi’izcd  a  total  of  20  DS  sections.  These 
Organisation  sections  provide  teams  to  accompany  sup¬ 
ported  units  into  the  field.  They  per¬ 
form  all  possible  DS  maintenance  in  the 
operational  area  to  reduce  the  downtime 
which  evacuation  back  to  the  DS  company 
area  would  occasion.  Working  with  the 
supported  units'  maintenance  personnel 
and  crew  chiefs,  the  teams  increase  the 
readiness  posture  of  the  supported  units 
with  quicker  turnaround.  They  also  con¬ 
siderably  reduce  the  overall  support  man- 
hours  required  to  accomplish  a  given  a- 
mount  of  field  maintenance. 
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A)  t  hough  the  four  companies  of  the  divi¬ 
sion  are  si  1 3  s im  L  3  :tr  1  y  orpan.i  zed  under 
TOK  53-407T,  in  practice1  tiny  have  spe¬ 
cialised  to  a  large  degree  by  aircraft 
type;  by  virtue  of  their  support  assign¬ 
ments.  Company  A  almost  exclusively 
maintains  Cil-47  and  OV-1  aircraft.  Com¬ 
panies  13  and  C  are  primarily  concerned 
with  Ull  —  1  Helicopters,  while  Company  P 
performs  most  of  its  maintenance  func¬ 
tions  in  support  oJ  observation  heli¬ 
copters.  In  addition  to  the  four  com¬ 
panies,  the  radar  repair  section,  auth¬ 
orized  in  the  Headquarters  Company  under 
TOE  55-40GT,  is  used  in  support  of  the 
surveillance  equipment  of  OV-1  aircraft. 
Mission  assignments  of  the  four  companies 
as  of  20  July  1007  were  as  follows; 

Company  A  15th  TC  I3n  (A MSS) 

228th  A SIIC  (C1E-47A  only) 

1st  Avn  Detachment 

11th  GS  Company  (OV-1  and  U-G  only) 

K/82nd  Artillery  (0-1  only) 

382nd  Trans  Dot  (Tech  Supply  only) 

Company  13  15 th  TC  13 n  ( AMfcS) 

229th  AIII3 

11th  GS  Company  (except  OV-1  and  U-G) 
K/82nd  Artillery  (except  0-1) 

1 5 1 h  Mo die a 1  Pa tt al ion 

Company  C  15th  TC  ( A MfcS) 

227th  A1I13 
2/20 th  Artillery 
III1C  15th  TC  Bn 
3rd  Brigade 
Support  Command 
Company  A  15th  TC  Bn 
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Company  D  15th  TC  Bn  (AM&S) 


1st  Sqc1n/9t.h  Cavalry 
1st  Brigade 
2nd  Brigade 

228th  ASHH  (except  CII-47A) 


THE  DS  DETACHMENT  MAINTENANCE  CONCEPT 

Under  this  concept,  the  units' organization 
and  functional  allocation  are  essentially 
Maintenance  those  described  lor  the  Conventional  Main- 
Concept  tenance  Concept.  The  principal  difference 

is  that  the  US  Detachment  is  permanently 
assigned  to  the  supported  company  and  physi¬ 
cally  accompanies  it  in  the  field.  This 
avoids  any  requirement  for  the  evacuation 
of  aircraft  to  the  DS  Maintenance  unit,  or 
any  conflict  of  priorities  for  use  of  its 
capabilities.  These  detachments  are  employed 
with  the  various  companies  of  the  1st  Avia¬ 
tion  Brigade.  The  0-1  and  U-l  companies  sup¬ 
ported  under  the  Detachment  concept  are  not 
specifically  discussed  in  this  study  since 
the  analysis  of  other  companies  covered  the 
bulk  of  the  Brigade  aircraft  and  involved 
the  same  concepts.  The  discussion  here  con¬ 
cerns  itself  with  the  UH-1  and  CH-47  com¬ 
panies.  The  Aerial  Surveillance  Company 
(0V-1)  is  discussed  separately. 

DS  Detachments  can,  in  general,  accomplish 
most  of  the  types  of  maintenance  the  Com¬ 
pany  performs,  limited  only  by  time,  man¬ 
power,  and  some  items  of  test  equipment. 

Thus,  the  DS  Detachment  workload  consists 
of  the  following  principal  functions: 

1.  Mijor  component  replacement 

2.  Airframe  repairs 
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3.  MV.'O  accompli  shmcu i 

4.  Major  scheduled  inspection  assistance 

5.  Designated  special  inspections 

6.  Minor  component  repair. 

Extensive  airfi’ame  work,  work  requiring 
diagnostic  testing  equipment  (zyglo,  magna- 
flux),  and  overflow  work  of  other  types  is 
evacuated  to  the  DS  Company. 

Under  this  concept,  the  operating  unit  has 
within  its  immediate  area  a  complete  Organ¬ 
izational  maintenance  capability  augmented 
by  a  capability  for  accomplishment  of  most 
PS  maintenance  required, 

GS  maintenance,  under  this  concept,  is  iden¬ 
tical  to  that  described  under  the  Conven¬ 
tional  concept. 

In  actual  operations  in  Vietnam,  the  DS 
Detachment  supporting  UH-1  companies  is 
Maintenance  basically  as  authorized  under  TOF.  55-50011, 
Organization  v/C  10  with  a  strength  of  72.  The  CH-17 
DS  Detachment  is  organized  in  accordance 
with  the  All  Team  of  TOE  55-51 0T  with  a 
strength  of  82.  In  practice,  these  TOEs 
have  been  variously  modified  both  by  the 
Theater  and  their  previous  CONUS  home 
stations.  As  under  the  Conventional  Main¬ 
tenance  concept,  the  DS  Detachments  require 
backup  DS  maintenance  from  their  Corps  DS 
companies  amounting  to  approximately  10 
percent  of  the  DS  workload.  These  detach¬ 
ments  have  overall  DS  capability  limited 
only  by  time,  manpower,  and  some  items  of 
test  equipment,  particularly  diagnostic, 
non-destructive  testing  equipment  such  as 
zyglo  and  magnaflux. 
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The*  quantity  of  m:ti nl ('nance  v.  -rkload  returned 
by  these  del achments  to  tlieii-  backup  DS  com¬ 
panies  is  not  only  controlled  by  the  level 
of  work  required,  but  js  also  a  function  of 
t he  amount  of  workload  placed  on  them  by 
the  supported  company.  During  a  period 
when  the  supported  unit  is  involved  in 
large  scale  operations  with  severe  hostile 
action,  there  will  be  a  substantial  increase 
in  work  oidcrs  back  to  the  1)S  Companies  for 
repair  of  crash  and  combat  damages,  parti¬ 
cularly  when  there  is  a  heavy  requirement 
for  sheet  metal  repairs  and  replacement  of 
airplane  structural  components.  In  those 
cases  where  most  of  the  repair  function 
could  he  accomplished  by  component  replace¬ 
ment,  the  work  is  accomplished  at  the  detach¬ 
ment  level. 

Organizationally,  all  reported  information 
indicates  that  the  detachment  commander  is 
under  the  effective  command  control  of  the 
supported  company  commander.  In  all  cases, 
the  detachments  are  co-located  with  the  com¬ 
pany  and  dependent  on  it  ior  administrative 
support  for  messing,  security,  vehicle  main¬ 
tenance,  housing,  and  most  of  their  organi¬ 
zational  supply  and  administrative  support. 
Some  detachments  maintain  their  organiza¬ 
tional  integrity  and  operate  a  completely 
separate  maintenance  function,  whereas 
others  are  completely  integrated  with  the 
company,  the  detachment  commander  acting 
as  the  company's  maintenance  officer.  This 
high  level  of  integral i-.n  certainly  enhances 
responsiveness  at  the  Organizational  level, 
although  there  is  the  possibility  of  less 
intensive  technical  maintenance  supervision 
from  higher  echelons. 
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In  this  area  of  technical  supervision,  it 
is  particularly  significant  to  note  that 
the  command  channels  for  these  -..ctachmenl s 
pass  through  operating  companies,  battalions, 
and  group;  to  an  operational  brigade.  These 
do  not  have  authorized  staff  sections  which 
specialize  in  aircraft  field  maintenance 
support . 

Obvious  benefits  resulting  from  this  inte¬ 
gration  include  mission  orientation  and  re¬ 
sponsiveness  to  the  operating  requirements, 
specialization  in  one  type  and  model  of  air¬ 
craft,  intimate  knowledge  of  the  specific 
aircraft  and  crews,  and  immediate  accessi¬ 
bility  of  the  aircraft  in  the  unit  area. 

In  units  checked,  almost  all  of  the  air¬ 
craft  (by  serial  numbers)  remained  assigned 
to  the  units  until  replaced  by  attrition  or, 
in  a  few  cases,  by  exchange  for  a  later 
series  aircraft.  This  provided  for  both  a 
continuity  of  familiarity  with  the  peculiari¬ 
ties  of  specific  aircraft  and  a  continuing 
responsibility  for  these  aircraft. 


FIELD  MAINTENANCE  IN  THE  AERIAL  SURVEILLANCE  COMPANY 

Field  maintenance  in  the  two  Corps  Aerial 
Surveillance  Companies  in  Vietnam  is  accom¬ 
plished  under  the  Detachment  Maintenance 
concept,  but  the:  distinct  difference  in  the 
workloading  warrants  a  separate  discussion. 

Operationally,  the  Aerial  Surveillance  Com¬ 
panies  arc  organized  under  the  provisions 
of  MTOE  1-128T.  In  addition,  they  are 
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augmented  by  the  JE  Team  of  MTOE  55-500E 
and  the  UX  and  RL  Teams  authorized  by 
MTOE  1 1-C'00I) .  These  teams  provide  for 
the  field  maintenance  support  of  aircraft, 
avionics,  and  the  infrared  and  radar  sur¬ 
veillance  systems.  These  teams  arc  vari¬ 
ously  supplemented  by  civilian  technical 
representatives  and  technicians. 

A  check  of  tl. vorkload  of  DS  and  GS  units 
behind  those  companies  disclosed  that  only 
a  few  items  were  repaired,  such  as  some 
servos  and  one  aileron,  A  check  of  sup¬ 
porting  ASLs  disclosed  only  two  or  three 
items,  such  as  hydraulic  seals  peculiar 
to  the  OV-1  Mohawk,  The  only  other  DS 
and  GS  maintenance  requests  for  OV-ls  were 
for  the  accomplishment  of  inbound  servicing, 
transfer  inspections,  and  outbound  prepara¬ 
tion  of  aircraft  for’  CONUS  depot  repair . 

In  view  of  the  foregoing,  the  maintenance 
support  of  the  Aerial  Surveillance  Com¬ 
panies  will  not  be  discussed  in  the  por¬ 
tions  of  this  study  dealing  with  workload 
distribution  or  comparative  workloads. 
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EVALUATION  PARAMETERS  AND  METHODOLOGY 


An  optimum  maintenance  organisation  provides 
the  commander  with  the  aircr: ft  he  needs  in 
a  timely  manner,  and  does  so  with  the  mini¬ 
mum  resources  requirement  consistent  with 
meeting  the  mission  objective.  Accordingly,  ! 

the  AI’J  approach  to  this  problem  consists  of 
studying  the  results  obtained  in  terms  of  readi- 
ness  and  utilization  versus  the  resources  im-  I 
plications  in  terms  of  personnel,  equipment,  t 
and  parts.  > 

i 

This  produces  an  effectiveness  and  cost  : 

study  in  which  the  respective  decision  fac-  j 

tors  arc  set  forth  in  physical  rather  than  ' 

dollar  terms.  The  results  can,  of  course, 
be  translated  into  dollar  terms  but  it  is 
clearly  essential  to  assess  the  factors 
both  of  effectiveness  and  cost  in  physical 
terms . 

Finally,  it  is  necessary  to  consider  the 
substantive  content  of  maintenance  operations 
to  insure  the  soundness  of  the  findings  and 
recommendations.  Accordingly,  this  is  the 
third  aspect  of  evaluation. 


CAPABILITIES  OF  MAINTENANCE  UNITS 

The  relative  capabilities  of  the  maintenance 
units  and  elements  were  evaluated  in  terms 
of  the  maintenance  support  workload  actually 
experienced  in  Vietnam  operations.  To  com¬ 
pare  capabilities  and  costs  across  units  sup¬ 
porting  different  aircraft,  it  was  necessary 
to  develop  a  method  for  comparing  the  sup¬ 
port  workload  generated.  To  relate  these 
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diverge  equipments,  tlio  method  Jiad  to  pro¬ 
vide  for  using  a  common  denominator  in 
quantifying  the  workloads.  For  this  pur- 
pose  (and  for  use  only  in  this  study),  the 
concept  oJ  maintenance  equivalents  (with 
some  variation  in  the  details  of  its  develop¬ 
ment)  was  applied  to  each  TMS ,  each  echelon 
of  maintenance,  and  each  maintenance  con¬ 
cept  . 

In  the  application  of  the  maintenance  equiva¬ 
lent  concept,  the  first  step  was  to  develop 
the  man-hour  per  flying  hour  rate  by  main¬ 
tenance  echelon  for  each  TMS  of  aircraft 
from  an  analysis  of  data  from  the  APJ  data 
bank  sample  studies.  The. next  step  con¬ 
sisted  of  a  further  refinement  of  the  analy¬ 
sis  to  develop  the  portion  of  the  work  accom¬ 
plished  at  each  echelon  for  the  U1I-1  and  the 
CII-47  helicopters  for  use  in  this  study. 

Those  ratios  were  further  differentiated  by 
the  several  concepts  used.  The  flying  hours 
were  then  obtained  from  the  DA  Form  1352  Re¬ 
ports  for  sample  units  of  the  various  types 
under  consideration.  Applying  the  mainten¬ 
ance  man-hours  per  flying  hour  by  TMS  and 
using  the  ratios  developed  on  distribution 
of  the  work  between  echelons,  maintenance 
equivalents  were  established  for  the  air¬ 
craft  supported  by  each  maintenance  element . 
These  included  multiple  factors  for  the  back¬ 
up  DS  companies  which  supported  aircraft 
under  more  than  one  concept.  The  maintenance 
equivalents  as  established  based  on  Vietnam 
experience  are  set  forth  in  Figure  3-1. 

As  seen  in  Figure  3-1,  the  total  maintenance 
for  the  high  density  U1I-1B  is  used  as  the 
basic  unit.  It  is  noted  that  this  applica¬ 
tion  of  the  maintenance  equivalent  factor 
concept  represents  a  departure  from  the  more 
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common  usage  of  applying  jt  within  each  eche¬ 
lon  of  ma  i  nlcnnnce ,  independently.  In  this 
application,  the  concept  is  applied  in  a 
three-dimensional  matrix,  sr-  that  the  capa¬ 
bilities  of  I)S  can  be  measured  on  an  equiva¬ 
lent  basis  with  Organizational  and  GS  main¬ 
tenance.  In  this  way,  workload  measurements 
and  redistributions  can  be  equated  across 
echelons  with  no  conversion  factors. 

The  relatively  high  factor  resulting  for  the 
OH-13  is  produced  primarily  by  the  mission 
profile  of  the  aircraft.  This  profile  oper¬ 
ates  the  aircraft  a  larger  percent  of  the 
time  at  the  upper  limits  of  its  flight  enve¬ 
lope  and  concurrent  exposure  to  considerable 
hostile  action.  At  the  GS  and  DS  levels, 
these  aircraft  generate  heavy  workloads  on 
extensive  repair  of  combat  and  crash  damage 
which,  on  other  types,  would  be  accomplished 
in  CONUS  depots  after  evacuation.  It  is  ex¬ 
pected  that  this  will  continue  in  view  of 
the  large  requirements  for  these  observation 
helicopters,  necessitating  their  repair  and 
return  to  service  to  the  maximum  extent  fea¬ 
sible.  No  valid  data  has  been  developed  to 
predict  the  extciv:  to  which  the  OH-6  will 
generate  a  similar  workload  as  it  phases  in 
to  replace  the  OII-13. 

The  high  factor  on  the  U-l  is  a  function  of 
its  relatively  high  flying  hour  performance 
and  recent  avionics  modification.  However, 
fluctuations  in  its  rate  of  maintenance 
generated  will  average  out  for  the  purposes 
of  this  study  with  some  of  the  other  low 
density  types  and  its  overall  impact  is  not 
considered  significant. 
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In  the  final  analysis,  it  is  considered  rca~ 
'  sonublc  that  the  quantitative  capability  of 

maintenance  units  can  be  expressed  as  the 
relative  number  of  maintenance  equivalents 
that  they  support. 

•  » 

Qualitative  capabilities  will  be  discussed 
in  more  detail  in  succeeding  sections  of 
,,  this  Report  in  terms  of  equipment  and  MOS 

skills  authorized  in  the  TOE,  as  modified, 

'*  and  the  supply  levels  authorized  in  ASLs  and 

PLLs . 


•9 

EFFECTIVENESS 

*T  Two  principal  measures  of  effectiveness  in 

••  this  study  were  the  readiness  rates  of  air¬ 

craft  systems  (percentage  of  their  assigned 
**  time  during  which  they  are  mission  ready) 

—  and  the  utilization  rates  (in  flying  hours 

flown  per  month) .  These  data  were  obtained 
|  from  DA  Form  1352 .  They  arc  presented  in 

Chapter  5  of  this  Report  on  a  monthly  basis 
differentiated  by  concept  for  UII-1,  OV-1, 

!  and  CII-47  for  one  year  ending  31  May  1967. 

In  the  comparative  evaluation  of  the  three 
j  concepts,  it  was  necessary  to  look  beyond 

the  overall  readiness  rates  to  the  NORS  and 
NORM  rates.  By  normalizing  NORS  rates,  the 
causes  of  the  NORM  rates  can  be  evaluated 
and  compared  directly.  This  approach  to  the 
determination  of  effectiveness  provides  a 
matrix  of  relationships  which  can  establish 
the  differences  among  the  three  concepts. 

•i  In  addition,  it  can  also  provide  for  detailed 

•  I  investigation  of  the  underlying  reasons  for 

the  differences  in  rates. 

M 
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The  nircrait  operating  umler  each  of  the 
throe  concepts  have  essentially  similar 
missions ,  permitting  a  valid  comparison 
of  utilization  and  readiness  rates.  Con¬ 
sequently,  the  analysis  of  utilization 
provides  a  useful  cheek  on  readiness  com¬ 
parison  among  the  various  concepts.  Ac¬ 
cordingly,  that  concept  is  best  which 
pays  dividends  in  both  utilization  and 
readiness  or  which  attains  higher  readi¬ 
ness  for  the  same  level  of  utilization. 


RKSPONSIVKNFSS 


Responsiveness  can  reasonably  be  considered 
as  a  concomitant  of  effectiveness.  However, 
for  the  purpose  of  this  evaluation,  respon¬ 
siveness  is  separately  analyzed  as  the  re¬ 
action  time  of  the  support  element  or,  in 
other  words,  the  turnaround  time  of  aircraft 
for  repair,  inspection,  or  other  maintenance 
actions , 

In  establishing  the  parameters  for  this 
analysis,  items  23-27  of  I)A  Form  2407  were 
used  and  equivalent  entries  from  DA  Forms 
2405,  i.e.,  Date  Submitted,  Date  Received, 
Date  Started,  Date  Inspected,  and  Date  Ac¬ 
cepted.  Determining  the  differences  in 
these  dates,  the  total  turnaround  time  of 
aircraft  in  and  out  of  DS  maintenance  was  es¬ 
tablished,  Additionally,  a  breakout  can 
be  derived  to  show  the  length  of  time  air¬ 
craft  arc  awaiting  entry  into  the  shop  and 
the  t ; me  spent  in  the  shop.  For  purposes 
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of  this  evaluation,  histograms  were  estab¬ 
lished  on  the  distributions  of  days  in¬ 
volved  in  each  of  these  parts  of  the  main¬ 
tenance  cycle,  and  are  shown  in  Chapter  G 
of  this  study  as  percentages  of  the  dis¬ 
tribution  by  numbers  of  days  and  the  aver¬ 
age  number  of  days  that  aircraft  are  in 
work.  This  provides  for  a  reaction  time 
comparison  among  the  three  concepts  under 
study.  Obviously,  this  element  of  respon¬ 
siveness  cannot  be  taken  out  of  context 
since  it  does  not  establish  the  quality 
nor  the  degree  of  maintenance  performed; 
those,  in  the  final  analysis,  are  more 
the  function  of  readiness  and  utilization. 
However,  from  the  commander's  viewpoint, 
this  evaluation  reflects  the  adequacy  of 
the  supporting  unit  to  satisfy  established 
requirements  for  maintenance  and  return  to 
service  of  an  end  item. 


WORKLOAD  DISTKIDUTION 

A  major  problem  in  this  portion  of  the  analy¬ 
sis  lies  in  the  fact  that  neither  the  Detach¬ 
ment  nor  the  ROAD  Division  Maintenance  Com¬ 
pany  docs  all  of  the  DS  maintenance  required 
by  its  supported  units.  Both  of  these  mainten¬ 
ance  elements  evacuate  certain  of  their  main¬ 
tenance  to  Backup  DS  companies  in  addition  to 
that  which  goes  to  the  backup  GS  Companies. 
Accordingly,  for  this  purpose,  it  is  neces¬ 
sary  to  ascertain  the  percentage  of  work 
distributed  to  the  supporting  DS  maintenance 
organization  as  previously  discussed.  This 
distribution  is  needed  to  establish  the  main¬ 
tenance  equivalents  supported,  and  to  cost 
out  the  investment  in  equipment  parts  and 
personnel . 
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The  distribution  of  workload  by  types  of 
work  performed  at  the  various  levels  is 
also  required.  This  is  needed  to  evalu¬ 
ate-  the  qualitative  capabilities  of  a 
maintenance  orp.a  ni  /at  ion  and  to  establish 
ultimate  requirements  under  the-  experi¬ 
enced  operatin';  conditions  for  MOS  skills 
and  speeiiic  types  of  maintenance  equip¬ 
ment.  This  information  is  required  to 
appraise  the  stratification  of  workloads 
by  edition  of  maintenance  organization. 


This  analysis  required  an  individual  study 
of  each  DA  form  2407  in  the  samples 
used  to  break  out  the  work  reported  into 
skill  areas  quantified  by  the  man-hours 
charged  thereto.  For  this  analysis,  the 
time  charged  on  the  given  DA  Form  2407  was  . 
broken  out  by  man-hours  for  replacement  of 
major  components,  airframe  repairs,  inspec¬ 
tion,  MWO  accomplishment,  avionics,  armament, 
and  other  work  on  aircraft  parts  and  compo¬ 
nents.  This  information  can  then  be  inter¬ 
preted  to  establish  requirements  for  these 
workloads  in  the  various  skill  areas.  These 
results  are  set  forth  in  Chapter  7  of  this 
Report , 


SUPPLY  PERFORMANCE 

Supply  performance  effeetivity  was  analyzed 
in  this  study  using  NOKS  rates,  times  to  fill 
for  FDP  requisitions,  and  the  utilization  of 
ASLs  and  PLLs  to  include  percentages  of  zero 
balances,  supply  accommodation  from  the  ASI., 
and  supply  response  from  the  ASL. 
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The  NOUS  rates,  as  previously  mentioned,  nrc 
those  reported  in  the  DA  Dorm  1332  report. 

AS]  s  and  PM.s  were  evaluated  from  a  revx-  •  of 
the  actual  documents  and  from  supply  perform¬ 
ance  reports  for  the'  organizations  concerned, 
lor  these  proposes,  supply  performance  re¬ 
ports  were  reviewed  for  24  PS  Detachments , 
the  two  Aerial  Surveillance  Companies,  seven 
I)S  Companies,  one  Infantry  Division,  one  GS 
Company,  and  the  four*  PS  Companies  of  the 
1st  Cavalry  Division  (Airmobile).  Further 
analyses  included  relating  the  number  of  line 
items  on  the  ASI,s  of  various  units  within  one 
type  of  maintenance  group  to  t he  NOUS  rates 
for  these  units.  Additionally,  the  number 
of  line  items  on  a  DS  ASL  were  related  to 
tl  iu  number  of  maintenance  equivalent  aircraft 
supported  to  establish  relative  investment 
and  management  cost.  The  results  of  this 
evaluation  arc  set  forth  in  Chapter  8  of 
this  Report. 


RELATIVE  INVESTMENT  AND  PERSONNEL  REQUIREMENTS 

In  developing  the  relative  investment  cost 
of  equipment  for  several  types  of  units,  the 
first  step  was  to  cost  out  the  high  cost 
items  individually.  The  nomenclature  and 
line  item  number  were  extracted  from  the 
pertinent  TOE.  For  those  TOEs  using  the  old 
6-digit  line  item  numbers,  the  conversion 
was  made  to  the  new  line  item  numbers.  These 
items  then  were  costed  according  to  SP  700-20 
to  the  extent  that  they  were  listed  and  cost 
given.  For  the  items  not  so  listed,  prices 
were  obtained  from  other  supply  catalogues 
and  manuals  and  from  National  Inventory  Con¬ 
trol  Points.  A  sampling  technique  was  used 
for  items  of  low  cost.  For  purposes 
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of  comparison ,  the  total  coy l  tor  Lhc  vari-  >i 

ous  units  wci’e  allocated  to  the  number  ol 
maintenance  equivalents  which  they  support. 

In  establishing  the  relative  cost  of  parts 
stockade,  the  number  of  line  items  on  the 
respective  AML  or  PLl,  were  used.  These  line 
items  were  broken  down  into  aircraft  parts, 
avionics,  and  armament.  To  accomplish  a 
comparative  evaluation  among  the  various 
maintenance  concepts,  the  number  of  line 
items  wore  related  to  NOliS  rates,  demand 
satisfaction  (percentage  of  requests  filled 
from  the  ASk),  and  number  of  EDPs  processed. 

Personnel  requirements  were  developed  in 
this  study  from  the  .latest  modified  TOE, 
and  broken  down  into  direct,  indirect ,  <  nd 
ovcrln  nd  to  establish  relationships  among 
these  groups. 

For  further  comparison  among  the  concepts 
and  the  units  involved,  the  number  of  direct 
workers  and  total  personnel  were  related  to 
the  number  of  maintenance  equivalents  sup¬ 
ported.  Direct  workers  were  totaled  on  a 
pno-for-onc  basis  except  for  crew  chiefs 
identifiable  with  utility  and  cargo  heli¬ 
copters  (other  than  medical  detachment). 

These  were  counted  at  a  ratio  of  50  percent 
based  on  observation  and  reports  indicating 
that  these  crew  chiefs  spend  considerable 
time  airborne  where  they  can  accomplish 
little,  if  any,  maintenance  and,  in  many 
cases,  additionally  function  as  door  gun¬ 
ners  . 
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CHAPTER  4 


COMPARISON  OF  SPECIALIZED  RESOURCES 
AND  CA PAD  J  LI  TIES  IN  MA INTKNANCE  UNITS 


The  1  irst  invest igat  ion  in  depth  was  the 
comparison  of  resources  available  to  DS 
units  as  they  are  organised  in  TOEs  of  the 
various  maintenance  concepts.  Fast  experi¬ 
ence  with  operational  organizations  in 
Vietnam  indicated  that  the  units  are  usually 
fully  staffed,  although  not  necessarily  in 
the  proper  grade  nor  used  in  the  prescribed 
MOS  spaces.  This  point  will  be  further  dis¬ 
cussed  below. 

Included  in  this  analysis  was  an  evaluation 
of  MOS  skills  and  equipment  authorizations 
among  the  three  major  DS  maintenance  con¬ 
cepts  studied. 


MOS  SKILL  COMPARISONS 

A  direct  comparison  of  the  number  of  pro¬ 
ductive  labor  personnel  spaces  made  avail¬ 
able  in  each  maintenance  concept  is  adequate 
for  general  management  analyses,  but  not  for 
detailed  evaluation  of  the  capability  of 
the  units.  Therefore,  this  analysis  con¬ 
sisted  of  a  detailed  review  of  the  Tables 
of  Organizations  and  Equipment  under  which 
typical  units  presently  in  operation  in 
Vietnam  were  organized  and  authorized 
spaces.  The  MOS  spaces  have  been  identified 
by  broad  categories  and,  within  each,  further 
detailed  as  to  whether  the  spaces  pertain 
to  maintenance  personnel  (wrench— turning) , 
an  inspector  or  a  supervisor.  In  addition, 
the  supply  personnel  have  been  identified 
to  assess  their  capability  to  support  the 
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MOS 

cgori  e:> 


maintenance  function.  No  attempt  was 
mndo  lo  review  the  supply  functions  within 
the  units;  which  arc  required  tor  their  self- 
support  . 

The  priinai  y  categories  used  in  this  investi¬ 
gation  include  the  following: 

1.  2G  Series  -  Radar  and  Microwave  Main¬ 

tenance 

2.  31G  Series  -  Fire  Control  Computer  Re¬ 

pairmen 

3.  35  Scries  -  Electrical/Eloctronic.  De¬ 

vices  Maintenance 

4.  41  Series  -  Precision  Devices 

5.  44  Series  -  Metal  Working  (welders, 

and  machinists) 

G.  45  Series  -  Armament  Maintenance 

7.  67  Series  -  Aircraft  Maintenance 

8.  68  Series  -  Aircraft  Components  Repair, 

Each  of  the  respective  unit  TOEs  investi¬ 
gated  wore  reviewed.  These  included  (under 
the  DS  Detachment  concept),  the  UH-1  DS  De¬ 
tachment  (55-500R,  W/C  10);  CH-47  DS  De¬ 
tachment,  (TOE  55-510T) ;  and  the  OV-1  DS 
Detachment  (TOE  11-500D  and  TOE  55-500E) . 

The  DS  Company, organized  under  the  Conven¬ 
tional  ROAD  Divi  sion,  uses  TOE  55-89E,  while 
the  Airmobile  DS  Company  is  organized  under 
TOE  55- 507 T.  The  DS  capability  of  the  Air¬ 
mobile  Division  also  includes  a  Radio  and 
Radar  Repair  unit  organized  under  TOE  55-406T. 
The  Corps  DS  Companies  used  in  the  backup 
of  Divisional  units  are  organized  under  TOE 
55- 4 57 K. 


For  comparative  purposes,  the  GS  backup  has 
also  been  included  in  the  analysis,  organ¬ 
ized  under  TOE  55-45SE. 


Si gni f i cant 
I'i  f ferenccs 


The  complete  detailed  listing  of  all  MOSs 
selected  in  this  study  effort  is  given 
in  Annex  B  to  this  Report.  nowuvei  , 

Figure  4-1  presents  a  consolidation  of 
this  information,  relating  the  number 
of  spaces  in  each  of  the  1I0S  groups  to 
each  type  of  1)S  maintenance  unit  being 
considered.  The  MOB  categories  are  fur¬ 
ther  broken  out  into  inspectors,  super¬ 
visors  and  all  others,  as  discussed  above. 

The  following  significant  points  of  dif¬ 
ferences  among  the  respective  concepts 
may  Lc  noted.  In  the  three  Detachments, 
the  total  number  of  aircraft  mechanics 
(aircraft  and  aircraft  components),  is 
approximately  equal,  the  OV-1  with  a 
total  of  37,  the  U1I-1  with  54,  and  the 
CH-17  with  55.  The  predominant  differ¬ 
ence  lies  in  the  avionics  and  electronics 
maintenance  personnel.  It  will  be  noted 
the  OV-1  leas  an  additional  21  spaces  in 
the  Signal  Detachment  (TOE  11- 500E) .  The 
CH-47  Detachment  provides  four  additional 
elcctrica 1/elcc ironic  devices  maintenance 
spaces . 

A  review  of  the  staffing  of  the  DS  Compan¬ 
ies  under  the  ROAD  and  Corps  Backup  concepts 
reveals  that  there  are  few  significant  dif¬ 
ferences.  The  primary  difference  is  in  the 
number  of  armament  maintenance  personnel, 
(nine  in  the  Corps  Backup  shop  as  opposed 
to  only  one  in  the  ROAD)  ,  v/hile  the  ROAD 
concept  provides  for  additional  aircraft 
maintenance  personnel.  However,  a  compari¬ 
son  of  these  two  concepts  with  the  Airmobile 
concept  shows  that  the  Airmobile  Division 
has  approximately  50  percent  more  person¬ 
nel  on  to  to.  This  is  primarily  due  to 
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Figure  4-T .  Vnintcnance  Function  MOS  Authorizations  -  DS  &  GS  Units 

(Continued  on  Next  Page) 
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Figure  4-1.  Maintenance  Function  MOS  Authorizations  -  DS  &  GS  Units 

(Concluded) 


the  large  number  of  the  more  sophist?.cii  Led 
aircraft  that  are  supported  by  the  Airmobile 
Division  compared  to  the  HOAD  and  Corps  Back¬ 
up  units. 

It  is  even  more  significant  to  develop  the 
comparison  between  the  DS  Detachment  concept 
and  the  Airmobile  concept.  In  general,  each 
DS  Detachment,  with  about  55  maintenance  as¬ 
sociated  personnel,  supports  one  operating 
company  of  approximately  25  aircraft.  The 
Airmobile  Division,  with  a  total  population 
of  over  400  aircraft,  has  four  DS  mainten¬ 
ance  companies.  Thus,  each  DS  Company  sup¬ 
ports  approximately  100  aircraft,  with  215 
maintenance  associated  personnel.  In  gen¬ 
eral,  the  distribution  of  MOS  spaces  between 
the  Detachment  and  the  Airmobile  concept  is 
closely  similar.  The  majority  of  MOS  spaces 
arc  in  the  aircraft  and  aircraft  components 
maintenance  area,  with  adequate  provision 
for  electronics,  armament,  and  other  skill 
areas . 

The  GS  Company  used  in  the  backup  of  all  DS 
has  a  composition  not  unlike  that  of  the 
Airmobile  Division  DS  Company,  including, 
as  will  be  shown  later,  the  skill  levels 
indicated  by  the  personnel  grades.  These 
skill  areas  arc  illustrated  in  Figure  4-2. 

In  the  review  of  grades  for  maintenance 
personnel  in  each  of  the  organizations,  it 
is  noted  that  the  DS  Detachments  have  grades 
4  and  5  predominantly,  with  very  few  in  the 
higher  grades.  On  the  other  hand,  the  DS 
companies,  and  in  particular  the  GS  Company, 
have  a  very  significant  number  of  E6s  and 
E7s . 
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Figure  4-2.  Distribution  of  Maintenance  Personnel 
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A  careful  review  of  the  MOS  structures  in 
Figure  4-1  will  indicate  tiic  primary  reason 
for  the  lack  of  higher  grades  in  the  Detach¬ 
ment.  It  will  be  noted  that  the  Detachments 
arc  provided  very  few  inspectors  and  super¬ 
visory  personnel,  the  organizations  depend¬ 
ing  primarily  on  the  parent  unit  to  which 
they  are  satellited  for  this  service. 

The  lack  of  inspector  and  supervisory  per¬ 
sonnel  in  the  Detachments  is  not  necessarily 
advantageous.  In  many  instances,  field 
results  have  indicated  that  there  is  a  crit¬ 
ical  shortage  of  tech  inspectors  at  these 
units,  and  very  often  aircraft  await  the 
availability  of  the  inspector  after  comple¬ 
tion  of  the  work.  Of  course,  supervisory 
personnel  provided  by  the  parent  organiza¬ 
tion  should  be  adequate.  This  is  not  the 
case  for  tech  inspectors. 

Therefore,  it  might  be  stated  that  the  De¬ 
tachments  were  provided  adequate  mainte¬ 
nance  functional  capability  in  comparison 
with  the  full-sized  DS  Companies,  particu¬ 
larly  with  the  Airmobile  Division  concept. 

However,  the  relative  effect  of-  this  distri¬ 
bution  of  personnel  depends  completely  upon 
the  nature  of  the  workload  which  they  assume 
for  themselves,  and  that  which  they  forward 
to  the  backup  DS  Companies.  Chapter  7  of 
this  Report  is  a  detailed  investigation  of 
the  distribution  of  the  workload  among  the 
various  levels  of  maintenance  concept  and 
their  backup,  in  both  the  DS  and  GS  areas. 
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The  last  investigation  in  MOS  categories 
was  in  the  differences  in  supply  support 
being  provided  the  various  DS  units.  Fig¬ 
ure  4-3  represents  the  results  of  this 
evaluation. 

In. the  analysis  of  the  supply  support  pro¬ 
vided  each  of  the  units,  consideration  was 
given,  not  only  to  the  MOS  category  for  the 
general  supply  personnel  (76  series) ,  but 
also  to  parallel  functir  is  which  might  be 
performed  in  the  larger-sized  units  by 
specialized  MOSs,  but  would  ordinarily 
be  expected  of  supply  personnel  in  the 
smaller  units.  Thus,  each  TOE  was  reviewed, 
to  establish  the  total  shop  support  per¬ 
sonnel  being  provided  and,  as  appropriate, 
subdivided  into  Shop  Supply,  Storage  and 
Issue,  Parts  Requisition  and  Records,  and 
the  Supply  Platoon  Headquarters.  It  will 
be  noted  that  supply  personnel  in  the  three 
Detachments  were  included  under  Shop  Supply. 
However,  the  personnel  spaces  in  the  TOEs 
were  assigned  within  the  Detachment  as  sup¬ 
ply  clerks  who  are  expected  to  provide  the 
necessary  services  for  Requisitioning,  Re¬ 
cording,  Storage  and  Issue,  including  the 
appropriate  administrative  requirements 
carried  in  parallel  by  the  Detachment  ad¬ 
ministrative  personnel. 

The  Conventional  maintenance  DS  concept, 
applicable  to  the  ROAD  DS  Company,  provides 
supply  personnel  in  a  Shop  Supply  Section. 
However,  as  set  forth  in  the  TOEs,  the 
basic  ROAD  DS  company  does  not,  in  itself, 
contain  a  supply  function.  This  is  provided 
by  a  consolidated  supply  activity  operated 
by  the  maintenance  and  support  battalion. 

It  should  be  pointed  out,  however,  that  one 
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of  the  Divisions  organized  and  operating 
in  Vietnam  at  the  present  time,  has  divor¬ 
ced  the  aviation  supply  function  from  the 
consolidated  supply,  and  established  an 
Aviation  Supply  Svtpport  activity  within 
the  DS  Company.  Organized  under  MTOE  55-89G 
a  total  of  IS  personnel  are  assigned  to 
this  section,  nine  in  Shop  Supply  and  nine 
in  Storage  and  Issue.  This  more  closely 
approximates  the  level  of  supply  support 
required  in  this  Divisional  unit. 

The  Airmobile  Division,  with  its  four  DS 
Companies  organized  under  an  Aviation  Sup¬ 
port  Battalion,  has  a  more  sophisticated 
support  section.  Each  of  the  DS  Companies 
has  seven  men  in  Shop  Supply,  14  men  in 
Storage  and  Issue,  15  men  in  Parts  Requi¬ 
sitioning  and  Records  Section,  and  three 
in  Supply  Platoon  Headquarters.  In  addi¬ 
tion,  16  men  are  provided  at  the  Battalion 
Supply  level  directly  associated  with  avia¬ 
tion  support,  an  average  of  four  men  per 
DS  Company.  This  provides  a  total  of  43 
supply  support  personnel  for  each  DS  Com¬ 
pany  organized  under  the  Airmobile  concept. 

The  Coi'ps  Backup  DS  Company  has  a  total  of 
28  supply  support  personnel.  Six  are  as¬ 
signed'  to  a  Shop  Supply  Section,  11  in  Stor¬ 
age  and  Issue  and  11  in  the  Supply  Platoon 
Headquarters.  Although  the  number  assigned 
to  the  Headquarters  appears  to  be  excessive 
in  comparison  to  the  total  platoon,  many  of 
the  functions  that  are  ordinarily  performed 
in  the  Parts  Requisitioning  and  Record  sec¬ 
tion  of  the  Airmobile  concept  are  performed 
by  the  Platoon  Headquarters  personnel. 
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In  comparison,  the  GS  Company  is  authorized 
14  spaces  in  the  Supply  Support  in  a  Shop 
Supply  Section. 

Many  of  the  personnel  within  the  units 
investigated  do  not  necessarily  ca^ry  76 
scries  MOSs.  Forklift  operators,  packag¬ 
ing  clerks,  requisitioning  specialists, 
key  punch  operators,  etc.,  are  included 
in  the  more  sophisticated  supply  support 
activities  due  to  the  volume  of  work  in¬ 
volved.  The  15th  TC  (AM&S)  Bn.  for  ex¬ 
ample,  receives  approximately  16  to  18 
tons  of  spare  parts  daily  and  retrogrades 
approximately  7  to  9  tons  daily.  However, 
these  same  functions  must  be  performed  by 
the  Shop  Supply  Sections  in  the  smaller 
units  not  provided  the  same  degree  of  so¬ 
phistication  in  organization  due  to  the 
relatively  low  workload  in  their  mainte¬ 
nance  facilities. 

On  this  basis,  the  true  comparison  should 
be  made  in  the  total  shop  support  person¬ 
nel  provided  each  of  the  maintenance  units. 
The  Airmobile  concept  DS  Company,  with  its 
total  of  43  personnel,  has  the  largest 
number.  The  Corps  Backup  DS  Company  and 
the  Conventional  Maintenance  DS  Company 
fall  into  a  secondary  level,  with  a  range 
from  18  to  28  personnel  in  supply  support. 
The  three  Detachments  are  provided  the 
smallest  number  of  supply  support  person¬ 
nel,  seven  for  the  OV-1,  eight  for  the 
CH-47,  and  four  for  the  UH-1.  However, 
it  must  again  be  reiterated  that  the  De¬ 
tachment  will,  in  most  cases,  receive  the 
support  of  the  parent  unit  on  which  it  is 
satellited  to  supplement  its  functional  re¬ 
quirements  in  supply  support.  In  many  in¬ 
stances,  in  actual  operations  in  Vietnam, 
the  Detachment  personnel  were  merged 
with  the  Organizational  units,  supplementing 
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the  Organizational  units  to  a  level  for 
which  they  can  provide  the  necessary  sup¬ 
port.  However,  due  to  the  relative  pro¬ 
portion  ol  the  workload  that  is  performed 
by  the  Detachments,  a  reassessment  of  the 
total  number  of  spaces  required  might  be 
necessary . 

The  primary  criteria  to  be  used  in  assess¬ 
ment  of  the  adequacy  of  the  supply  person¬ 
nel  spaces  are  the  volume  of  supply  handled 
and  the  frequency  with  which  requisitions 
must  be  placed  in  order  to  provide  parts 
for  maintenance  personnel.  As  will  be 
pointed  out  later  in  this  Report,  the  De¬ 
tachments  are  serving  a  function  of  rapid 
aircraft  turnaround,  with  the  primary  ef¬ 
fort  concentrated  in  the  remove  and  re¬ 
place  effort  rather  than  repair  and  return 
to  use.  On  this  basis,  it  might  be  antici¬ 
pated  that  the  relative  number  of  requisi¬ 
tions  to  be  supported  by  the  supply  person¬ 
nel  would  be  high  in  comparison  to  those 
DS  activities  which  support  a  repair  func¬ 
tion.  This  analysis  of  the  distribution 
of  type  of  work  is  covered  in  Chapter  7 
of  this  Report. 


EQUIPMENT  -  MAINTENANCE  ITEMS 

A  detailed  investigation  of  the  maintenance 
items  associated  with  the  support  of  air¬ 
craft  is  included  in  Annex  B  of  this  Re¬ 
port.  In  this  investigation,  the  complete 
Tables  of  Equipment  for  every  maintenance 
unit  investigated  were  reviewed  and  all 
equipment  associated  with  the  maintenance 
function  of  the  aircraft  identified.  Fur¬ 
thermore,  each  of  these  lines  were  then 


related  to  a  particular  categorization  of 
equipment  in  the  following  sets: 

A  Analyzers 
B  Helicopters 
C  Shelters 
D  Shop  Sets 
E  Generators  -  Signal 
F  Maintenance  Tool  Sets  S:  Kits 
G  Test  Sets 
H  Simulators. 

The  equipment  carried  in  the  Tables  of 
Equipment  were  grouped  in  accordance  with¬ 
in  the  above  structure  and  summarized  in 
numerical  quantities  of  maintenance  items 
in  Figure  4-4. 

No  attempt  was  made  to  distinguish  the  dif¬ 
ferences  between  various  types  of  items 
that  fall  within  these  major  categories. 

The  primary  purpose  was  to  investigate  the 
variation  in  the  types  of  equipment  to  ob¬ 
tain  an  indication  of  the  major  maintenance 
functions  to  which  these  units  could  be  ap¬ 
plied  . 

From  the  data  presented  in  Figure  4-4,  the 
type  of  work  and  the  extent  to  which  these 
units  are  capable  of  completing  a  task  of 
aircraft  maintenance  support  becomes  ap¬ 
parent.  The  CH-47  and  OV-1  Detachments, 
with  their  analyzers,  signal  generators, 
test  sets  and  simulators  are  quite  capable 
of  sophisticated  component  tests,  check  out 
and  repair.  On  the  other  hand,  the  UH-1  DS 
Detachment  with  tool  sets,  shop  sets,  and 
a  few  test  sets  are  limited  to  the  primary 
functions  of  removal,  minor  test  and  check 
out  (depending  on  the  equipment  in  the  shop 
sets) ,  and  the  replacement  of  components 
which  have  been  isolated  as  problem  areas. 
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The  DS  Companies,  on  the  other  hand,  are 
well  equipped  for  major  types  of  compo¬ 
nent  repair,  rebuild,  check  out,  etc.  The 
degree  to  which  the  equipment  is  used,  of 
coui’se,  will  depend  on  the  distribution  of 
workload  between  the  Divisional  units  and 
the  Backup  DS  Companies.  It  will  also  de¬ 
pend,  to  a  large  degree,  on  the  extent  to 
which  the  GS  Company  is  used  within  the 
context  of  its  application  to  the  support 
of  Army  aviation. 

As  will  be  shown  later  in  this  Report,  the 
Airmobile  Division  is  independent  of  almost 
all,  except  a  very  small  element,  of  GS 
maintenance.  This  is  illustrated  by  the 
extent  to  which  this  DS  Company  has  been 
provided  sophisticated  test  and  check  out 
equipment,  tool  sets,  etc.  The  Corps  Back¬ 
up  DS  Company  is  not  too  far  from  the  Air¬ 
mobile  DS  Company  with  regard  to  allocation 
of  sophisticated  equipment,  e.g.,  signal 
generators,  maintenance  kits,  test  sets, 
etc.  Considering  the  fact  that  the  Corps 
Backup  DS  Company  is  to  be  used  in  the  sup¬ 
port  of  both  Divisional  and  non-Divisional 
aircraft,  its  capabilities  are  quite  appar¬ 
ent  . 

The  ROAD  DS  Company  capabilities  are  not 
too  different  from  the  Corps  DS  Company, 
with  a  slightly  smaller  quantity  scale. 

The  GS  Company,  on  the  other  hand,  is  very 
heavily  oriented  to  the  more  complex  main¬ 
tenance  equipment  because  it  handles  both 
component  repair  and  airframe  work.  With 
a  total  of  20  analyzers,  46  signal  genera¬ 
tors,  146  test  sets,  and  miscellaneous 
other  items,  the  GS  Company  has  an  extremely 
well  rounded  capability. 
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This  review,  of  course,  cannot  be  considered 
out  of  context  with  the  overall  maintenance 
function  as  it  is  applied  in  actual  opera¬ 
tions  in  Vietnam.  Therefore,  the  real  signi¬ 
ficance  of  the  distribution  of  maintenance 
equipment  among  the  concepts  studied  cannot 
be  assessed  without  further  investigation 
into  the  actual  investment  cost  in  equipment, 
the  workload  distribution,  and  the  mainten¬ 
ance  functions  performed  by  each  of  the  units 
organized  under  these  concepts.  These  addi¬ 
tional  areas  of  investigation  are  covered 
below . 


4-17 


CHAPTER  5 


CHAPTER  5 


EVALUATION  OF 
OPERATIONAL  EFFECTIVENESS 


READINESS 


The  operational  readiness  of  unit  aircraft 
is  the  "pay  off"  function  which  is  the  key 
measure  of  effectiveness.  However,  in  us¬ 
ing  the  readiness  rate  to  compare  relative 
effectivenesses  of  maintenance  units,  con¬ 
sideration  must  also  be  given  to  the  related 
utilization  rates.  Units  of  equal  effec¬ 
tiveness  could  have  different  readiness 
rates  if  there  were  a  substantial  differ¬ 
ence  in  the  utilization  rates.  This  factor 
will  be  covered  in  the  final  evaluation  in 
this  Chapter. 

Figures  5-1  through  5-4  present  graphic 
comparisons  among  the  three  maintenance 
concepts,  of  the  monthly  readiness  rates 
and  their  trends  for  the  four  aircraft  stu¬ 
died  for  the  year  ending  31  May  1967.  As 
can  be  seen,  the  readiness  rates  for  detach¬ 
ment  supported  aircraft  are  consistently 
higher  than  for  those  supported  under  the 
other  two  concepts.  Figure  5-5  provides  a 
summary  of  this  information,  comparing  the 
average  readiness  rates  for  a  14-month  peri¬ 
od  which  clearly  reflects  the  higher  readi¬ 
ness  I'ates  generated  by  the  detachment  sup¬ 
ported  aircraft. 

The  helicopters  in  the  Airmobile  Division 
had  a  higher  readiness  rate  than  those  in 
the  Infantry  Division,  although  the  Infantry 
Division  OV-1  aircraft  had  significantly 
higher  readiness  rates  than  those  of  the 
Airmobile  Division.  It  is  also  significant  to 
note  that  the  Airmobile  CH-47  fleet  was  pro¬ 
cessed  through  the  600-hour  PE  during  the  per 
iod  July  1966  through  April  1967, 
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Figure  5-5.  Compar  i  son  of  Average  Readiness  Rales  - 

April  19GG  Through  May  1967 
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Figure  5-6  summarizes  the  results  of  the 
trend  analysis  on  the  monthly  relationships 
between  the  rea.diness  rates  for  detachment 
supported  aircraft  and  those  for  aircraft 
supported  under  the  other  two  concepts. 

Thus,  the  aircraft  supported  by  the  detach¬ 
ment  not  only  had  a  higher  average  readiness 
rate  than  those  supported  by  the  other  two 
concepts,  but  over  the  time  period  shown, 
had  consistenly  higher  rates  on  a  month-by¬ 
month  basis. 

NOT  OPERATIONALLY  READY  SUPPLY 

(NORS) 

In  using  readiness  rates  as  a  measure  of 
the  operational  effectiveness  of  mainten¬ 
ance  units,  it  is  also  necessary  to  investi¬ 
gate  the  impact  of  those  NORS  aircraft. 
Accordingly,  the  NORS  rates  for  each  of 
the  12-months  through  May  1967  are  presented 
in  Figures  5-7  through  5-10  by  maintenance 
concept  and  types  of  aircraft  being  studied. 
Averages  of  these  rates  for  the  14-month 
period  through  31  May  1967  are  shown  in 
Figure  5-11. 

As  can  be  seen,  there  was^  no  particular  signi¬ 
ficant  difference  among  the  concepts.  The 
Detachments  had  better  rate,  for  two  air¬ 
craft,  the  Conventional  concept  one,  and 
"  the  Airmobile  concept  the  other. 

To  determine  the  interactive  impact  of  Opera¬ 
tional  Readiness  and  NORS  on  the  Readiness 
relationships  between  concepts,  these  two 
parainetei's  are  combined  in  Figure  5-12. 

The  results  disclosed  no  significant  change 
in  overall  relationships  among  the  concepts. 
Therefore,  this  study  can  properly  compare 
NORM  rates  without  further  regard  to  the 
NORS  rates. 
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NOT  OPERATIONALLY  READY  MAINTENANCE 
(NORM) 


The  NORM  parameter  studied  included  indivi¬ 
dual  and  combined  comparisons  of  Organiza¬ 
tional  and  DS  Field  Maintenance  downtime 
rates . 


The  first  part  of  the  NORM  evaluation  is 
a  comparative  evaluation  of  the  downtime 
rates  resulting  from  NORM  at  Organizational 
level.  Although  this  study  deals  primarily 
with  a  comparative  evaluation  of  the  DS  con¬ 
cepts,  the  Organizational  level  is  parti¬ 
cularly  sensitive  to  the  relative  effectivity 
of  the  DS  elements.  This  reaction  is  re¬ 
flected  in  both  the  extent  to  which  Organi¬ 
zational  level  is  workloadcd  and  the  rela¬ 
tive  NORM  rates. 

Figures  5-13  through  5-  l6  depict  the  monthly 
Organizational  level  NORM  rates  by  mainten¬ 
ance  support  concept  for  the  year  ending 
31  May  1967.  For  the  UH-1  helicopters,  the 
Organizational  level  NORM  rates  were  signi¬ 
ficantly  higher  for  the  Conventional  concept 
with  not  too  much  difference  between  the 
Detachment  and  Airmobile  concepts.  The  Con¬ 
ventional  concept  also  resulted  in  signifi¬ 
cantly  higher  NORM  rates  for  the  OV-1  Mohawk. 
The  Detachment  Supported  Organizational  NORM 
rates  for  the  CH-47  and  OV-1  were  substan¬ 
tially  lo"-or  than  the  rates  in  the  Airmobile 
organizations.  A  summary  of  these  results 
are  illustrated  in  Figure  5-17. 

It  appears  that  both  Airmobile  and  Detach¬ 
ment  Supported  concepts  produced  lower  down¬ 
time  rates  for  Organizational  NORM  than  the 
Conventional  concept.  As  discussed  in  Chap¬ 
ter  2,  the  Airmobile  concept  provides  for  a 
lessor  workload  at  the  Organizational 
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Maintenance  level  than  the  other  concepts 
discussed.  The  Detachment  concept,  opera¬ 
ting  under  direct  control,  of  the  aviation 
unit  commander,  also  tends  to  reduce  the 
Organizational  level  workload. 

field  maintenance  level  NORM  rates  for  the 
year  ending  31  May  1967  are  reflected  in 
the  trend  charts  in  Figures  5-18  through 
5-21.  The  averages  of  these  data  for  a 
14-month  period  are  presented  in  Figure  5-22. 
The  downtime  rates  for  Detachment  supported 
aircraft  were  consistently  lower  than  those 
for  aircraft  maintained  by  the  other  two 
field  maintenance  concepts.  Otherwise,  for 
the  UH-1  helicopters,  Conventional  and  Air¬ 
mobile  concepts  produced  similar  overall 
downtime  rates  at  the  field  maintenance 
level.  For  the  OV-1,  the  NORM  field  main¬ 
tenance  rate  under  the  Conventional  concept 
was  only  slightly  higher  than  under  the 
Detachment  concept,  but  the  rate  under  the 
Airmobile  concept  was  substantially  higher, 
(three  times  the  rate  realized  under  the 
Detachment  Support  concept).  As  discussed 
earlier,  the  higher  NORM  rates  of  the  Air¬ 
mobile  concept  reflect  its  requirement  that 
more  maintenance  be  accomplished  at  field 
maintenance  or  DS  level. 

Figures  5-23  through  5-26  present  overall 
NORM  rates  for  combined  organizational  and 
field  maintenance,  with  a  summarization 
averaged  for  a  14-month  period  in  Figure 
5-27.  These  data  verify  that  the  high 
readiness  rates  for  the  Detachment  supported 
units  were  directly  related  to  the  mainten¬ 
ance  effectivity  of  the  maintenance  detach¬ 
ments.  Additionally,  these  data  provide 
indicators  that  the  Airmobile  concept  re¬ 
sults  in  availability  rates  superior  to 
those  experienced  in  organizations  supported 
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under  the  Conventional  concept.  Through¬ 
out  these  comparisons,  the  OV-1  rates  for 
the  detachments  were  based  on  an  average 
of  about  32  aircraft  but,  on  the  other  hand, 
the  OV-1  data  for  the  Airmobile  and  Convention¬ 
al  concepts  were  based  on  an  average  of 
only  five  or  six  aircraft  supported  under 
each.  These  comprise  the  total  aircraft 
available  at  the  Divisional  level,  and 
random  variations  due  to  a  non-average 
situation  affecting  one  or  two  aircraft 
are  mirrored  in  the  averages  because  of  the 
small  number  in  the  total  population. 


TILJ.ZATION 


A  further  analyses  was  made  of  aircraft 
utilization  rates  under  the  three  concepts. 
Maintenance  workload,  at  the  flying  hour 
rates  attained  in  Vietnam  was  found  to 
be  almost  directly  related  to  utilization 
rates,  i.e.,  an  increase  in  utilization  of 
ten  percent  will  normally  increase  main¬ 
tenance  workload  by  about  ten  percent.  There¬ 
fore,  it  was  necessary  to  verify  that  the 
higher  readiness  rate  did  not  result  from 
lower .utilization  with  a  correspondingly 
lower  maintenance  demand. 

A  comparison  of  monthly  utilization  rates 
for  the  period  of  one  year  is  presented  in 
Figures  5-28  through  5-31,  and  summarized 
in  Figure  5-32,  setting  forth  average  rates 
by  concept  for  a  14-month  period.  From 
these  data,  it  can  be  seen  that  the  detach¬ 
ments  have  the  highest  flying  hour  rates 
for  three  types  of  aircraft  and  the  second 
highest  for  the  fourth  type.  To  more  clear¬ 
ly  relate  the  utilization  rates  among  the 
three  concepts,  a  weighted  average  of  all 
types  of  aircraft  evaluated  is  also  shown  in 
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Figure  5-32.  This  clearly  shows  a  12  per¬ 
cent  higher  flying  rate  supported  by  the 
Detachments,  as  compared  with  the  almost 
identical  flying  hour  rates  experienced  in 
the  Conventional  and  Airmobile  Organizations. 

EFFECTIVENESS  SUMMARY 

The  results  of  the  analysis  of  aircraft  sup¬ 
port  concept  effectiveness  measured  by  readi¬ 
ness,  NORM,  and  utilization  are  set  forth  in 
Figure  3-33.  Each  of  the  three  concepts  is 
given  a  Figure  of  Merit  reflecting  its  rank¬ 
ing  in  the  respective  areas.  Thus  a  ranking 
of  *H-  is  better  than  a  ranking  of  +,  and  +  is 
in  turn,  better  thanQ  . 
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Figure  5-33.  Comparative  Figures  of  Merit  of  Maintenance 
Effectiveness  Concepts  by  Prime  Indicators 

The  Detachment  concept  is  clearly  superior 
in  each  area,  followed  by  the  Airmobile. 

The  Conventional  concept  attains  the  same 
utilization  as  Airmobile,  but  with  lower 
readiness  and  higher  NORM.  This  relative 
ranking  is  consistent  across  the  different 
types  of  aircraft,  and  the  relationship  is 
apparent  from  data  covering  a  year  of  opera¬ 
tions.  Moreover,  the  supply  factor  is  ir¬ 
relevant  for  the  comparison  because  there  was 
no  marked  superiority  of  NORS ,  across  the 
units  studied,  under  each  of  the  concepts. 
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CHAPTER  6 


RESPONSIVENESS  OF  SUPPORT 


The  effectiveness  of  maintenance  performance 
is  reflected  in  the  responsiveness  with  which 
maintenance  support  is  rendered,  i.e.,  the 
length  of  time  that  ensues  between  the  recog¬ 
nition  of  the  requirement  for  maintenance 
and  the  return  to  the  user  of  the  aircraft  in 
serviceable  condition.  The  action  is,  of 
course,  triggered  by  a  maintenance  request, 
and  the  time  that  elapses  between  the  main¬ 
tenance  request  and  the  return  of  the  air¬ 
craft  in  serviceable  condition  is  composed 
both  of  administrative  and  technical  pro¬ 
cesses.  Thus,  the  analysis  of  responsive¬ 
ness  includes: 


1.  Time  from  submission  of  the  maintenance 
request  to  formal  reci ipt  and  entry  in 
the  maintenance  register  in  the  DS  unit. 

2.  Time  from  receipt  of  maintenance  request 
to  the  start  of  work  on  the  aircraft. 

3.  Time  from  start  of  work  to  final  inspec- 

4.  Time  from  final  inspection  to  acceptance 
of  aircraft  by  the  unit. 


The  fourth  factor  was  found  to  be  widely 

4.  jluv  v  ua  •  x  i>  uu  o  tiuugxy  ucpruu” 

ent  on  command  emphasis,  i.e.,  units  whose 
commanders  insisted  on  the  prompt  inspection 
and  return  of  aircraft  showed  acceptance 
times  lower  than  the  average. 1/  For  this 
reason,  the  analysis  covers  only  the  first 
three  factors  above. 


1/  The  ir  ortance  of  command  emphasis  is 
shown  j  the  fact  that  excessive  periods 
of  time  frequently  occurred,  even  though 
the  finished  aircraft  might  be  on  the 
same  ramp  or  airfield  of  using  unit. 
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The  evaluation  covers  the  UH-1  and  CH-47. 
Support  of  the  OV-1  aircraft,  particularly 
in  the  two  Aerial  Surveillance  Companies, 
was  highly  integrated  into  the  organiza¬ 
tional  structure,  and  DS  maintenance  is 
not  readily  defined  as  a  separate  function. 
Moreover,  back-up  support  is  provided  by 
contract . 

Figure  6-1  presents  the  results  of  this 
analysis,  showing  the  percentage  of  UH-1 
job  orders  that  fell  into  groupings  of 
time  intervals  (days)  for  each  of  the 
echelons  of  maintenance  and  each  of  the 
concepts.  Figure  6-2  shows  similar  infor¬ 
mation  for  the  CH-47  helicopters  in  the 
Assault  Support  Helicopter  Companies  of 
the  1st  Aviation  Brigade  and  the  1st  Cav¬ 
alry  Division.  To  facilitate  comparison 
of  maintenance  responsiveness  to  operation¬ 
al  requirements,  these  results  were  further 
stratified  in  Figures  6-3,  6-4  and  6-5. 

The  first  two  time  intervals  studied  (date 
submitted  to  received  and  date  received  to 
work  started)  were  actually  the  administra¬ 
tive  processing  of  the  maintenance  request 
and  initiation  of  maintenance  work  on  the 
aircraft.  Sameday  action  was  considered  a 
desirable  and  achievable  standard  to  be 
obtained.  Therefore,  the  percentage  of 
maintenance  requests  submitted  and  received 
the  same  day  were  compared  for  the  three 
maintenance  concepts  in  Item  1  of  Figure 
6-3.  Similarly,  under  Item  2  of  Figure  6-3 
a  comparison  was  made  of  the  percentage  of 
instances  where  the  work  was  started  the 
same  day  the  maintenance  request  was  re¬ 
ceived.  Additionally,  Item  3  shows  the  per 
centage  of  instances  where  work  was  started 
the  same  day  or  the  next  day  after  the 
maintenance  request  was  received. 


6-2 


of  Job  Orders 


Figure  6-1.  Comparative  Distribution  (Percent)  of  Time  Intervals  in  Maintenance 
Cycle  for  UK-1  Helicopter  Under  Alternative  Maintenance  Concepts 


gure  6-4.  Comparative  Distribution  of  Days  Aircraft  are  in  V'ork 


Those  results  show  (Figure  6-3)  that  the 
Detachment  concept  !' ■' d  the  highest  percent¬ 
age  of  same-day  processing  ul  maintenance 
requests  submitted  (Item  1).  It  was  closely- 
followed  by  the  Airmobile  concept,  but  was 
substantially  better  than  the  Conventional 
Concept . 

The  Airmobile  and  the  Detachment  concepts’ 
rates  for  same-day  induction  into  work 
(I  tern  2)  of  the  Ull-l  were  essentially  the 
same,  and  both,  were  significantly  higher 
than  the  Conventional  concept  rate.  For  the 
CH-47,  the  Detachment  had  a  higher  percent¬ 
age  than  the  Airmobile  Concept. 

For  work  started  on  the  second  day  (Item  3) , 
the  rate  for  the  UII-1  supported  by  the  De¬ 
tachment  concept  was  slightly  lower  than  the 
Airmobile  concept,  but  higher  than  the  Con¬ 
ventional  concept.  However ,  for  the  CH-47, 
the  Detachment  rate  was  better  than  the 
Airmobile  rate. 

Figure  6-4  shows  the  comparative  distribu¬ 
tion  of  the  days  that  aircraft  are  in  work 
at  a  DS  Maintenance  element.  For  the  UII-1, 
for  work  completed  the  same  day  as  started 
(Item  1-)  ,  or  work  completed  by  the  second 
day  (Item  2) ,  the  Conventional  and  Detach¬ 
ment  concepts  had  similar  rates.  These  were 
appreciably  higher  than  that  experienced  in 
the  Airmobile  Division  for  the  same  catego¬ 
ries.  For  the  CH-47,  the  Detachment  reac¬ 
tion  rate  was  substantially  better  than  that 
for  the  Airmobile  concept.  In  Item  3,  (the 
percentage  of  aircraft  in  work  over  five 
days),  a  low  percentage  is,  of  course,  de¬ 
sirable.  The  Conventional  and  Detachment 
concepts  showed  considerably  lower  rates 
than  the  Airmobile  concept. 
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Figure  6-5  portrays  cumulative  indicators 
of  relative  DS  responsiveness.  This  figure 
clearly  shows  a  better  overall  reaction 
time  for  the  Detachments  on  both  types  of 
aircraft,  with  the  Conventional  concept 
showing  a  slightly  better  indication  than 
the  Airmobile  concept  on  the  UH-1.  The 
differentials  in  these  cumulative  indica¬ 
tors  are  considered  sufficient  to  conclude 
that  the  Detachment  concept  is  more  respon¬ 
sive  in  this  regard  than  the  other  two 
concepts . 
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CHAPTER  7 

DISTRIBUTION  OF  DS  AND  GS  WORKLOAD 


GENERAL 


To  assess  the  effectiveness  of  each  of  the 
field  maintenance  concepts,  detailed  analy¬ 
ses  must  be  made  of  the  workload  structure 
of  each  concept.  The  interaction  among 
the  various  support  maintenance  levels  with¬ 
in  each  concept  (workload  at  each  level) 
must  be  carefully  dissected  to  establish 
the  interrelationship  between  the  personnel 
skills  and  equipment  at  each  level  of  sup¬ 
port  maintenance  and  the  aircraft  mainten¬ 
ance  requirements  filled  by  those  same 
levels  of  maintenance. 

Two  parameters  were  studied  to  evaluate  the 
maintenance  workloads  of  the  three  concepts 
considered.  The  first  parameter  analyzed 
was  the  distribution  of  workload  among  levels 
of  maintenance  for  each  of  the  three  concepts. 

Under  the  Detachment  concept,  three  mainten¬ 
ance  levels  were  studied.  The  first  was  the 
DS  Detachment;  the  second  was  the  Corps  Back¬ 
up  DS  Company,  and  the  third,  the  GS  Company. 

For  the  Conventional  concept  (ROAD  Division),' 
three  maintenance  levels  also  were  studied. 

The  first  was  the  DS  Company  within  the  ROAD 
Division.  The  second  level  was  the  Corps 
Backup  DS  Company  which  supports  the  ROAD 
Division,  and  finally,  the  GS  Company. 
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In  the  Airmobile  concept,  only  two  mainten¬ 
ance  levels  were  studied.  The  first  was 
the  DS  Company  within  the  Airmobile  Divi¬ 
sion.  The  second  was  the  GS  Company  in  sup¬ 
port  of  the  Airmobile  Division.  No  Corps 
Backup  DS  Company  was  studied  for  the  Air¬ 
mobile  concept  because  it  docs  not  use  any 
in  actual  operation  in  Vietnam.  The  four 
DS  Companies  within  the  Airmobile  Division 
provided  all  Direct  Support  field  maintenance 
requirements.  Discussion  of  General  Support 
maintenance  (GS)  includes  any  maintenance 
performed  at  that  level  by  contracted 
civilian  personnel. 

The  second  parameter  studied  in  evaluating 
maintenance  workloads  was  the  distribution 
of  workload  by  maintenance  category.  For 
this  study,  the  workload  was  stratified  in¬ 
to  nine  separate  categories: 

1.  Airframe  repairs  which  include  sheet 

•  metal,  welding,  spot  painting  and  re¬ 
pair  or  replacement  of  airframe  struc¬ 
tural  components,  parts,  bracketry,  etc. 

2.  Component  removal  and  replacement,  other 
than  armament,  avionics,  and  airframe 
structural  components. 

3.  Inspection  and  inspection  assistance 
to  Organizational  units. 

4.  Avionics  repair  and  component  replace¬ 
ment  . 

5.  Armament  repair  and  component  replacement. 

6.  Back  shop  component  repair,  not  related 
to  a  serial  numbered  aircraft. 

7.  MWO  installations. 

8.  Processing  aircraft  in  and  out  of  the 
theater . 

9.  Other  maintenance  on  aircraft. 

Because  of  the  special  circumstances  concern¬ 
ing  the  maintenance  of  OV-1  aircraft  in-  Vietnam 
(as  discussed  elsewhere  in  this  Report) ,  only 
the  UII-1  and  the  CJI-47  aircraft  were  studied 
in  this  analysis. 


7-2 


UII--1  WORKLOAD  REQUIREMENTS 


Echo]  oilmen  1 
of 

Mai ntcnance 


A  comparison  of  the  percentage  of  total  suj3- 
port  maintenance  performed  by  the  DS  Detachment 
with  that  performed  by  the  DS  Companies 
within  the  respective  Divisions  under  those 
two  maintenance  concepts  is  as  follows: 


Percent  Field 

Maintenance 

DS  Detachment 

90.0 

DS  Co  Airmobile 
Division 

83.6 

DS  Co  ROAD 

Division 

82.0 

The  Detachment  fills  90  percent  of  the  main¬ 
tenance  requirements,  leaving  only  10  per¬ 
cent  to  be  filled  by  the  Corps  Backup  DS 
and  GS  Companies  which  support  it.  The 
Conventional  ROAD  Division  and  the  Airmobile- 
Division  DS  Companies  fill  82.0  percent  and 
83.6  percent  of  the  field  maintenance  re¬ 
quirements  respectively.  The  DS  Detachments 
perform  six  to  eight  percent  more  of  the 
maintenance  requirements  than  either  of 
the  two  Divisions.  Thus,  a  higher  percent¬ 
age  of  maintenance  is  performed  in  the  im¬ 
mediate  vicinity  of  the  operating  unit  under 
the  Detachment  maintenance  concept  than 
under  the  two  Divisional  maintenance  con¬ 
cepts.  However,  the  total  impact  of  this 
differential  will  be  even  more  significant 
when  considered  in  relationship  to  the  per¬ 
sonnel,  supply,  and  equipment  investment 
costs  (discussed  in  Chapter  9). 
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Tlie  following  table  presents  the  distribu¬ 
tion  of  the  residual  field  maintenance  per¬ 
formed  by  the  Backup  DS  and  GS  Companies 
under  each  of  the  three  concepts. 


Percent  Residual  Maintenance 

Detachment 

Airmobile 

Division 

ROAD 

Division 

Backup  DS  Co . 

99% 

0% 

9  5% 

GS  Co 

1% 

100% 

5%  ' 

In  the  case  of  the  Detachment,  99  percent 
of  the  residual  support  maintenance,  or  9.9 
percent  of  the  total  maintenance  re¬ 
quirements,  is  performed  by  the  DS  Company, 
while  only  one  tenth  of  a  percent  is  per¬ 
formed  by  the  GS  Company. 

For  the  ROAD  Division,  95  percent  of  the 
residual  maintenance  is  performed  by  the 
Backup  DS  Company,  but  since  the  residual  * 
maintenance  for  the  ROAD  Division  repre¬ 
sents  a  total  of  IS.  percent  of  the  total 
support  maintenance,  the  result  is  that  17.1 
percent  of  the  total  field  maintenance  re¬ 
quirement  is  performed  by  the  Backup  DS  Com¬ 
pany  for  the  Conventional  maintenance  con¬ 
cept.  Nine-tenths  of  one  percent  of  the 
total,  maintenance  requirement  for 
the  Conventional  ROAD  Division  is  performed 
by  the  GS  Company.  In  the  case  of  the  Air¬ 
mobile  Division,  100  percent  of  the  resid¬ 
ual  maintenance  is  performed  by  the 
GS  Company.  This  is  obviously  the  result 
of  the  GS  Company  being  physically  closer 
to  the  Divisional  DS  Companies  than  they 
ordinarily  are  under  the  other  two  concepts. 
Because  of  this  proximity  of  the  GS  Company 
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to  the  Airmobile  Division,  no  use  is  made 
of  its  Backup  DS  Company. 

A  summary  of  the  distribution  of  the  total 
maintenance  workload  is  presented  in 
Figure  7-1.  These  data  emphasize  the  dif¬ 
ferences  in  the  level  at  which  work  is 
actually  accomplished  under  each  of  the 
three  concepts.  During  the  time  period 
studied,  only  IS  percent  of  the  total  air¬ 
craft  assets  in  the  theater  were  being  pro¬ 
vided  field  maintenance  by  non-divisional 
companies.  The  remaining  82  percent  of  the 
aircraft  were  being;  supported  by  Divisional 
DS  Companies  or  DS  Detachments .  Thus,  the 
relationships  shown  in  Figure  7-1  represent 
the  support  distribution  for  the  majority 
of  the  UH-1  aircraft  since  they  represent 
the  largest  population  of  any  type  in  the 
theater . 

The  most  important  finding  to  be  made 
from  these  data  for  the  UH-1  aircraft 
is  that  the  Detachment  concept  is  superior 
to  the  others  since  a  greater  portion  of 
field  maintenance  is  performed  in  the  for¬ 
ward.  area.  That  is,  90  percent  in  the 
case  of  the  Detachment  concept  and  approxi¬ 
mately  83  percent  in  the  case  of  the  two 
Divisional  concepts. 
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Figure  7-2  presents  the  distribution  of 
workload  by  category  of  maintenance  at  each 
level  for  the  three  concepts.  The  DS  De¬ 
tachment  and  the  DS  Company  within  the  Air¬ 
mobile  Division  distributions  are  very  simi¬ 
lar,  but  in  the  levels  of  supporting  main¬ 
tenance,  the  differences  become  quite  ap¬ 
parent.  In  the  case  of  the  Detachment  con¬ 
cept,  the  Backup  DS  Company  performs  the 
majority  of  maintenance  on  separate  compo¬ 
nents,  apparently  the  primary  purpose  for 
which  it  is  used.  At  GS  level,  the  Con¬ 
ventional  maintenance  concept  and  the  Air¬ 
mobile  Division  concept  are  approximately 
equivalent,  with  one  major  exception. 

There  was  no  work  recorded  on  separate  com¬ 
ponents  under  the  Airmobile  Division  con¬ 
cept.  In  this  case,  most  component  main¬ 
tenance  apparently  was  identified  to  a 
serial  numbered  aircraft. 


The  Conventional  maintenance  concept  employs 
the  Backup  DS  Company  and  the  GS  Company 
differently  from  either  the  Detachment  or 
the  Airmobile  Division.  For  the  ROAD  Divi¬ 
sion,  the  Backup  DS  Company  provides  a  rela¬ 
tively  well-rounded  support,  with  no  one 
category  of  maintenance  outstanding.  The 
GS  Company,  in  this  case,  plays  a  role  simi¬ 
lar  to  that  of  the  Backup  DS  Company  of  the 
Detachment;  that  is,  the  GS  Company  primari¬ 
ly  provides  component  repair  support  for 
the  Detachment.  The  63.8  percent  separate 
component  maintenance  rate  for  the  ROAD  Division. 
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GS  Company  compares  well  with  the  71.1 
percent  rate  for  the  Detachment  Backup 
DS  Company.  At  the  DS  Company  level,  the 
ROAD  Division  accomplishes  a  greater  amount 
of  its  component  replacements  and  airframe 
repair  work.  From  Figure  7-2,  it  can  be 
seen  that  the  higher  level  of  performance 
of  the  Detachment  can  be  attributed  to  the 
fact  that  component  repair  and  extensive 
airframe  work  are  performed  outside  the 
Detachment.  While  the  Conventional  main¬ 
tenance  concept  performs  its  separate  com¬ 
ponent  maintenance  at  GS,  it  does  perform 
a  high  percentage  of  its  airframe  work  at  its 
DS  Company.  The  Airmobile  Division  performs 
a  large  percentage  of  its  airframe  repair 
work  at  GS  maintenance  and  a  higher  percent 
of  its  component  work  at  the  DS  Company  level. 

It  should  be  noted  that  armament  maintenance  on 
division  aircraft  is  accomplished  within  the 
division.  This  can  be  compared  in  Figure  7-2 
with  the  Detachment  Concept  in  which  a  signi¬ 
ficant  percei.  „  (2.3)  of  maintenance  of  the 
General  Support  company  is  armament. 

CH-47  WORKLOAD  REQUIREMENTS 

The  following  chart  presents  the  distribu¬ 
tion  of  field  maintenance  for  the  CH-47 
in  both  the  Detachment  concept  and  the  Air¬ 
mobile  Division  concept. 


Percent  Field  Maintenance  | 

Detachment 

Airmobile 

Division 

DS  Detachment 
or  Company 

96.1 

96.0 

Backup  DS  Co 

3.1 

0 

GS  Co 

0.8 

4.0 

96  percent  of  the  support  maintenance  re¬ 
quirements  was  filled  by  the  DS  Detachment 
and  a  DS  Company  respectively.  The  remaining 
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lour  percent  falls  primarily  to  the  Back¬ 
up  DS  Company  under  the  Detachment  con¬ 
cept,  and  totally  to  the  GS  Company  in 
the  Airmobile  Division  concept. 


Though  the  percent  of  field  maintenance 
performed  at  the  lowest  level  of  mainten¬ 
ance  is  approximately  the  same  for  both 
concepts,  the  capability  of  the  Airmobile 
Division  DS  Company  is  far  superior  to  that 
of  the  DS  Detachments .  These  greater  capa¬ 
bilities  of  the  Airmobile  Division  are  fur¬ 
ther  demonstrated  in  Chapter  9,  in  which 
equipment,  supply,  and  personnel  investments 
are  analyzed.  The  conclusion  might  be  that 
the  Detachment  is  performing  its  field  main¬ 
tenance  mission  more  effectively  and  econom¬ 
ically  than  is  the  DS  Company  of  the  Air¬ 
mobile  Division.  In  both  cases,  however, 
it  must  be  remembered  that  this  aircraft 
has  been  receiving  special  support  in  the 
way  of  supply,  technicians,  etc.,  which 
probably  accounts  for  the  same  workload 
distribution  for  the  Detachment  and  the  Air¬ 
mobile  DS  Company.  The  distribution  of  the 
residual  maintenance  follows  the  pattern 
of  the  TJH-1. 

Figure  7-3  presents  the  results  of  the  work 
category  analysis  for  the  CH-47  aircraft. 

The  largest  percent  of  workload  occurs  for 
the  airframe  category  in  both  the  DS  De¬ 
tachment  and  its  Backup  DS  Company.  This 
level  of  airframe  repair  work  in  the  forward 
echelon  is  an  important,  factor  in  the  support 
of  these  aircraft. 
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Tho  GS  Company  of  tho  Airmobile  Division 
pi'ovidcs  primarily  component  repair  main¬ 
tenance  support  (73.4  percent  of  the  residu¬ 
al  maintenance)  and  MWO  installation  support. 
In  the  case  of  the  Detachment,  the  GS  Com¬ 
pany  provides  a  well-rounded  maintenance 
support.  Long  term  jobs  in  nearly  every 
category  of  maintenance  are  evacuated  back 
to  the  Backup  DS  Company,  and  to  the  GS 
Company,  leaving  the  Detachment  free  to 
perform  the  smaller,  quick  turnaround 
maintenance  tasks. 
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CHAPTER  8 
SUPPLY  PERFORMANCE 

The  evaluation  of  operational  effective¬ 
ness  parameters  in  Chapter  5  of  this  Re¬ 
port  indicated  no  significant  difference 
in  NORS  performance  among  the  various  con¬ 
cepts  being  studied .  It  is  of  interest  to 
determine  how  this  highly  comparable  NORS 
performance  was  accomplished  under  each 
concept . 

Starting  fi'om  the  base  point  developed  in 
NORS  Rates  Chapter  5,  Figure  8-1  is  a  time  trend  analy¬ 

sis  of  NORS  rates  experienced  by  specific 
units  operating  with  the  Conventional  main¬ 
tenance  concept  and  compared  to  the  other 
two  concepts.  Although  in  Chapter  5  it  was 
noted  that  average  NORS  rates  in  the  three 
concepts,  were  similar,  it  is  obvious  from 
Figure  8-1,  that  there  is  a  real  difference 
in  the  NORS  rates  among  specifically  identi¬ 
fied  units.  Field  investigations  indicate 
that  the  primary  difference  in  NORS  rates 
can  be  attributed,  not  to  the  particular  main¬ 
tenance  concept  itself,  but  to  the  distances 
between  the  maintenance  units  and  the  main 
supply  activity,  and  the  total  time  required 
to  deliver  aviation  spare  parts  from  the  cen¬ 
tral  supply  to  the  maintenance  units.  The 
delivery  time  of  aviation  spare  parts  to  units 
which  have  additional  intermediate  supply 
sources  (e.g,,  Ull-l  detachments)  are  also 
primarily  determined  by  their  distance  from 
the  AMMC,  since  it  is  the  ultimate  supply 
source  for  all  units  in  Vietnam. 

It  will  be  noted  from  Figure  8-1  that  the 
Airmobile  Division  DS  Companies  have  had  a 
higli  NORS  rate  over  the  entire  time  period 
covered.  Field  investigations  indicate 
that  the  order-ship-time  for  requisitions 
from  the  Central  Supply  Agency  (AMMC)  to 
the  Airmobile  Division  is  from  three  to 
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Figure  8-1.  UII-1  IKl  i cc»i>t or  Not  Opera t  ionally  Read;  Supply 

(NOUS) 
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five  days,  usually  closer  to  the  five-day 
mark . 


The  NORS  rates  for  the  various  ROAD  Divi¬ 
sions  (Conventional  concept)  are  also  a 
function  of  distance.  KOAD  Division  No.l, 
located  a  distance  of  20  miles  from  the 
AMMO,  has  a  maximum  requisition  delivery 
time  of  24  hours.  ROAD  Division  No. 2,  at 
a  considerably  greater  distance  has  a  de¬ 
livery  time  of  three  days.  Although  this 
division  had  an  exceptionally  high  NORS 
rate  for  October  1966  through  January  1967, 
the  initial  months  of  operations  in  the 
theater,  its  NORS  rate  has  now  stabilized 
at  a  point  equivalent  to  those  units,  a 
similar  distance  from  the  central  supply 
point.  ROAD  Division  No..  3,  has  a  delivery 
time  of  one  to  two  days,  and  is  lower  in 
NORS  than  the  average.  ROAD  Division  No. 4 
has  a.n  average  delivery  time  of  two  days. 


Reviewing  the  trends  in  Figure  8-1,  it  is 
noted  that  ROAD  Division  No.l  is  extremely 
low  with  ROAD  Division  No. 3  next,  which  re¬ 
flects  the  short  order-ship-time  of  requi¬ 
sitions,  regardless  of  whether  they  are  EDP 
or  routine.  On  this  baf;is,  it  might  be 
concluded  that  the  time  required  to  fill 
EDPs  is  not  a  function  of  the  particular 
maintenance  concept  employed  by  the  activ¬ 
ities,.  but  is  a  direct  function  of  distance 
from  the  point  of  supply. 


Demand 

Accommodation 
and  Demand 
Satisfaction 


The  next  area  of  research  consisted  of  an 
evaluation  of  the  Demand  Accommodation  and 
Demand  Satisfaction  rates  of  the  activities 
supporting  the  various  units  operating 
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under  the  three  maintenance  concepts.. 

Figure  8-2  presents  the  averages  of  the 
supply  performance  for  these  DS  units  for 
an  eight  to  ten  month  period  up  to 
December  1966.  For  this  study,  24  UH-1 
Detachments,  3  CII-47  DS  Detachments,  2 
OV-1  DS  Detachments,  1  ROAD  Division  DS 
Company,  4  Airmobile  DS  Companies,  7  Corps 
DS  Companies  and  1  General  Support  Company 
were  evaluated . 

Figure  8-3,  the  supply  performance  report 
of  the  58th  Battalion,  AMMC,  is  included 
for  comparative  purposes  only. 

It  will  be  noted  that  the  comparison  of  the 
number  of  lines  on  the  ASLs  among  the  vari¬ 
ous  units  (and  maintenance  concepts)  is 
not  really  suggestive  of  any  correlation 
with  type  and/or  number  of  aircraft  being 
supported.  This,  of  course,  has  been  veri¬ 
fied  by  many  other  studies  in  this  same 
area  which  indicates  a  requirement  for  fur¬ 
ther  investigation  into  the  basis  for  the 
development  of  ASLs.  However,  the  supply 
performance  of  these  units  may  be  measured 
on  the  basis  of  the  degree  to  which  the 
ASL  actually  satisfied  their  requirements. 

The  Demand  Accommodation  rates  of  the  UH-1 
DS  Detachment ,  the  Airmobile  DS  Companies, 
and  the  independent  (Corps)  DS  Companies 
were  approximately  the  same  at  75  to  80  per¬ 
cent.  The  ROAD  Division  DS  Company  had  a 
Demand  Accommodation  of  60  percent.  The 
CII-47  and  OV-1  DS  Detachments  had  the  lowest 
Demand  Accommodation  rate  of  all  the  DS 
activities,  52  percent  for  the  OV-1  and  60 
percent  for  the  CII-47,  Of  course,  these 
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Figure  8-2.  Average  Direct  Support  Supply  Performance* 
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two  aircraft  types  are  the  most  complex  of 
all  in  the  Army  inventory.  However,  they 
have  also  had  the  support  of  specialized 
teams,  tech  reps,  special  supply  procedures, 
etc.,  which  have  the  problems  of  complexity 
to  a  degree.  This  is  particularly  apparent 
in  the  Demand  Satisfaction  rates  for  these 
aircraft . 

Demand  Satisfaction,  a  measure  of  the  degree 
to  which  the  supply  activity  can  satisfy 
demands  that  are  placed  against  its  Author¬ 
ized  Stockage  Lists  (ASL) ,  reveals  a  some- 
•what  different  picture  from  that  of  Demand 
Accommodation.  The  CH-47  and  OV-1  DS  Detach 
ments  had  the  highest  percent  Demand  Satis¬ 
faction,  65  percent  and  74  percent  respec¬ 
tively.  This  was  accounted  for  by  the  rela¬ 
tively  low  zero  balances  for  these  units 
which  probably  resulted  from  the  special  sup 
ply  support  given  these  aircraft.  The. ROAD 
Division  DS  Company  also  enjoyed  72  percent 
Demand  Satisfaction.  All  other  activities 
varied  from  a  low  of  50  percent  to  a  high 
of  59.9  percent  Demand  Satisfaction,  a.  very 
small  differential.  In  each  of  these  in¬ 
stances,  the  percent  zero  balance  had  a 
smoothing  effect  on  the  Demand  Satisfaction 
which  resulted  in  approximately  the  same 
level  results. 

From  Figure  8-3,  it  is  noted  that  the  Demand 
Accommodation  and  Demand  Satisfaction  was 
somewhat  higher  for  the  58th  Battalion  than 
for  the  DS  units  being  supported.  The  per¬ 
cent  zero  balance  was  approximately  equal  to 
the  supported  units. 

From  the  above,  it  is  evident  that  no  con¬ 
clusive  decision  could  be  made  as  to  the 
relative  merits  of  any  of  the  maintenance 
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concepts  with  regard  to  their  supply  per¬ 
formance.  Therefore,  the  evaluations  were 
carried  to  a  g.veater  depth  of  detail  in  the 
evaluation  of  the  UII-1  DS  Detachment  supply 
performance  to  determine  whether  there  were 
any  distinguishable  trends  which  might  be 
used.  Figure  8-4  shows  the  results  of  an 
analysis  on  the  correlation  of  number  of 
requisitions  filled  from  the  ASL  and  the 
number  of  items  on  the  ASL.  Needless  to 
say,  the  scattering  of  these  data  indicates 
that  there  is  no  definite  pattern  which  can 
be  distinguished. 


The  NORS  rates  were  then  correlated  with  the 
number  of  requisitions  filled  from  the  ASL 
in  Figure  8-5.  Here  again,  it  will  be  noted 
that  a  wide  scattering  of  the  data  permits 
no  definite  correlation  without  an  extreme¬ 
ly  large  degree  of  error. 

The  NORS  rates  were  correlated  with  Demand 
Accommodation  (Figure  8-6)  and  Demand  Satis¬ 
faction  (Figure  8-7) .  No  distinguishable 
correlation  factors  could  be  developed  in 
either  of  these  instances. 

The  final  evaluation  in  this  area  was  to 
correlate  the  percent  NORS  rates  with  the 
number  of  ASL  linos  carried.  These  results 
shown  in  Figures  8-8  through  8-11  for  air¬ 
craft,  armament  and  avionics  indicate  that 
no  positive  correlation  can  be  developed  in 
any  of  tlio  areas.  The  sample  in  the  case 
of  avionics  is  much  too  small  to  develop  any 
conclusion  with  the  data  from  aircraft  items 
and  armament  indicating  that  an  expansion  of 
the  avionics  will  probably  result  in  a  scat¬ 
tering  of  data  with  no  positive  correlation. 
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Figure  8-5.  UH-1  Direct  Support  Detachment  Supply  Performance  -  Number  of  Requisi¬ 
tions  Filled  From  ASL  vs  %  NORS  (Aircraft  Only) 


Figure  8-7.  UH-1  Direct  Support  Detachment  Supply  Performance 

Demand  Satisfaction  vs  %  NORS 


Direct  Support  Detachment  Supply  Performance 
ASL  Lines  vs  %  NORS 
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Direct  Support  Detachment  Supply  Performance 
ASL  Lines  vs  %  XORS  (Armament  Only) 


Detachment  Supply  Performance 
%  NORS  (Avionics  Only) 


Results 

of 

Analysis 


The  results  ox  these  analyses  indicate  that 
tliei’e  is  a  definite  requirement  to  reassess 
the  present  procedures  used  in  establishing 
ASLs  fox'  DS  Detachments,  since  it  has  been 
shown  that  there  is.no  definite  relationship 
between  the  supply  performance  of  a  unit  and 
the  size  of  its  ASL.  The  very  recent  supply 
capability  appraisal  of  the  15th  TC  Bn. 

(AM&S )  1st  Cavalx-y  Division  and  of  other 
units  under  "Project  Counter"  should  pi'ovide 
the  needed  guidance  of  such  an  assessment. 

The  primary  measure  of  supply  capabilities 
appears  to  be  the  time  required  for  the  Cen¬ 
tral  Supply  Agency  to  react  to  a  requisi¬ 
tion  (although  this  has  only  been  shown  on 
a  rathei'  limited  basis  in  an  environment 
which  is  peculiar  to  Vietnam) .  The  C1I-47 
and  OV-1  DS  Detachments  are  chi’onically 
less  responsive  in  the  area  of  Demand  Ac¬ 
commodation,  because  of  the  complexity  of 
the  aircraft.  At  the  same  time, they  have  a 
much  higher  Demand  Satisfaction  rate  and 
lower  zero  balance  rates  because  of  the 
specialized  supply  and  support  given  these 
aii-craft.  The  UH-1  DS  Detachment,  on  the 
other  hand,  enjoyed  a  higher  Demand  Accom¬ 
modation  rate,  but  consistently  had  a  lower 
Demand  Satisfaction  rate  with  a  higher  zero 
balance  level.  This  was  particularly  true 
in  the  armament  area  and  to  a  lesser  degree 
for  avionics.  These  factors  were  also  re¬ 
flected  in  the  supply  performance  of  the 
58th  Battalion,  AMMC . 

The  supply  performance  achieved  by  the  DS 
Detachments  and.  the  DS  Companies  under  both 
the  ROAD  and  Airmobile  Divisions  had  indi¬ 
cated  no  significant  differences  for  the 
same  type  of  aircraft.  However,  it  must  be 
pointed  out  that  this  supply  performance 
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has  been  achieved,  in  most  cases,  by  the 
units  with  a  very  limited  supply  manage¬ 
ment  capability. 

The  Airmobile  Division  does  have  an  ade¬ 
quately  staffed  supply  activity  assigned 
to  the  DS  Battalion.  However,  the  DS  De¬ 
tachments  and  the  Divisional  DS  mainten¬ 
ance  Activities  have  been  inadequately 
staffed  (in  accordance  with  their  present 
MTOE)  to  accomplish  the  supply  function 
efficiently.  In  at  least  one  instance,  a 
completely  separate  aviation  supply  pla¬ 
toon  has  been  established  within  a  ROAD 
Division  support  battalion,  using  aviation 
maintenance  personnel  for  the  supply  activ¬ 
ity  spaces  (reducing  their  wrench  turning 
maintenance  capability) . 

It  has  also  been  reported  that  the  proce¬ 
dures  presently  being  used  in  the  mainten¬ 
ance  of  the  ASLs  is  far  from  adequate  to 
perf orm  the  tasks  at  hand . 

In  spite  of  all  of  these  problems,  the 
supply  performance  of  these  DS  units  have 
more  or  less  stabilized  at  an  acceptable 
level  witli  regard  to  the  influence  that 
they  have  on  aircraft  readiness.  The  po¬ 
tential  increased  capability  of  these  units, 
with  an  adequately  organized  and  staffed 
supply  activity,  is  a  matter  of  conjecture 
and  should  be  made  a  subject  of  further 
analytical  study. 
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CHAPTER  9 


RELATIVE  INVESTMENT  A  NO 
PERSONNEL  REQUIREMENTS 


GENERAL 


Equipment  costs,  manpower  and  supply  arc  the 
three  investment  areas  considered  in  this 
portion  of  the  analysis.  Maintenance  equi¬ 
valents  have  been  developed  from  the  evalua¬ 
tion  in  Chapter  3,  based  on  Vietnam  experi¬ 
ence,  to  provide  a  common  basis  for  the  com¬ 
parison  of  relative  investment  and  personnel 
requirements  among  the  various  types  of 
organizations,  (Figure  9-1). 


Uni  t 

TOE 

Maint . 
Equiv. 

DS  Co,  34th  GS  Gp 

55-467E 

33.3 

US  Rn,  1st  Cav  Div 

55-405T 

164.8 

DS  Co,  Inf.  Div 

55-89E 

23.1 

DS  Dot,  Cl I- 47 

AB  Team, 
55-510T 

10.3 

DS  Dot,  UII-1 

KD  Team, 
55-500R 

9.3 

GS  Co,  34th  GS  Gp 

55-458E 

A  O  A 

Figure  9-1.  Average  Maintenance 

Equivalents  Supported 
by  Types  of  Field  Main¬ 
tenance  Units  in  Vietnam 
(as  of  1  May  1967) 

As  previously  noted,  the  concept  of  the 
maintenance  equivalents  in  this  analysis, 
has  an  application  somewhat  different 
from  the  ordinary.  Instead  of  developing 
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the  equivalents  for  items  of  equipment 
within  a  single  maintenance  echelon,  this 
study  applied  equivalents  to  the  total 
support  required  across  all  echelons,  and 
assigned  a  value  of  unity  to  the  UII--1 
(largest  population)  total  requirements. 
These  total  equivalent  requirements  were 
then  redistributed  among  the  various  main¬ 
tenance  echelons.  In  this  manner,  the 
workload  requirements  for  any  one  aircraft 
can  be  compared  on  the  same  basis,  re¬ 
gardless  of  workload  distribution  among 
echelons.  The  development  of  these  fac¬ 
tors  were  set  forth  in  Chapter  3. 


TOE  EQUIPMENT  INVESTMENT  COSTS 

The  equipment  authorized  under  TOEs  ap¬ 
plicable  to  the  field  maintenance  units 
in  Vietnam  were  costed  to  produce  total 
investment  costs  for  each  type  unit  as 
shown  in  Figure  9-2. 

In  Figure  9-3,  these  investment  costs 
were  normalized  by  maintenance  equivalent 
supported  for  the  various  field  mainten¬ 
ance  organizations.  These  data  illustrate 
that  the  cost  per  maintenance  equivalent 
supported  is  closely  related  to  the  com¬ 
plexity  of  maintenance  performed.  As 
might  be  expected,  the  Detachment  support¬ 
ing  the  CH-47  has  a  considerably  higher 
investment  cost  than  that  supporting  the 
UH-1  because  of  the  more  sophisticated 
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Figure  9-2.  Comparative  Costs  of  Equipment  in  Field  Maintenance  Units 
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Maintenance  Equivalents 


equipment  required  for  test  and  cali¬ 
bration  of  the  complex  stabilization 
and  control  systems  in  the  C1I-47  heli¬ 
copter.  Similar  investment  costs  for 
the  Airmobile  Division  and  the  Conven¬ 
tional  ROAD  Division  might  be  expected 
since  the  savings  which  might  be  antici¬ 
pated  by  the  much  higher  density  ol  air¬ 
craft  in  the  Airmobile  Divisions  arc 
more  than  offset  by  the  mission  profile 
of  the  ROAD  Division  with  its  normal 
requirement  to  operate  highly  dispersed. 
The  separate  maintenance  companies  must 
maintain  a  high  degree  of  air  mobility 
to  accomplish  their  mission  wherever 
required.  Furthermore,  the  TOR  of  the 
Airmobile  Division  provides  for  a  higher 
level  of  maintenance  than  that  of  the 
ROAD  Division  maintenance  company  which 
depends  upon  both  the  Division's  DS  Com¬ 
pany  and  its  backup. 

The  principal  difficultly  in  evaluating 
the  cost  of  equipment  in  a  unit,  or  pro¬ 
rating  these  to  their  maintenance  work¬ 
loads  (as  indicated  by  maintenance  equiv¬ 
alents),  is  the  need  to  determine  the  ex¬ 
tent  to  which  the  units  rely  on  their  own 
equipment  or  use  equipment  available  to 
other  elements  of  the  same  major  organi¬ 
zation  or  support  elements.  Particularly 
significant  in  this  area  is  the  use  of 
helicopters  for  the  maintenance  mission. 

To  normalize  the  prorata  equipment  costs 
to  a  greater  degree,  the  cost  of  any 
authorized  helicopters  was  deducted  from 
the  total  and  prorata  costs.  As  indicated 
in  Figures  9-4  and  9-5,  the  relative  fa¬ 
vorable  position  of  the  CII-47  Detachment 
resulted  in  a  higher  prorata  cost  than  the 
DS  Companies  of  the  Division.  However, 
the  DS  Detachments  with  UII-1  were  not  too 
different . 


9-5 


Comparative  Costs  of  Equipment,  Less  Helicopters,  in  Field! 

Maintenance  Units 


Figure  9-5.  Comparative  Costs  of  Equipment,  Less  Helicopters,  in  Field 

Maintenance  Units  Related  to  Support  Maintenance  Equivalents 


It  would  appear  (as  might  be  expected) 
that  the  relative  costs  of  equipment  arc 
proportionate  to  the  complexity  oi  the 
aircraft  supported  or  to  the  level  cf 
work  accomplished.  These  costs  were  a 
pri  me  consideration  in  developing  the 
recommended  organizational  structure 
to  insure  that  particularly  high  cost 
low  utilization  items  wore  not  ass ip;  ' 
to  a  maintenance  level  when  it  would 
not  have  seriously  affected  aircraft 
readiness  by  sending  the  aircraft  to  a 
backup  support .  Equipment  costs  must 
be  kept  in  perspective,  recognizing 
that  the  total  equipment  for  a  Division¬ 
al  DS  Company  approximates  the  cost  of 
a  single,  fully  equipped  Cll-<17  or  OV-1. 
Any  savings  contemplated  in  onetime  in¬ 
vestment  costs  or  equipment  must  consider 
the  potential  degradation  of  support 
capability  across  the  entire  service 
history  of  the  unit. 
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PERSONNEL  INVESTMENT  COSTS 


The  personnel  authorizations  of  six  types 
of  field  maintenance  units  are  compared  in 
Figure  9-6.*  The  three  categories  of  per¬ 
sonnel  considered  arc  defined  below: 


Maintenance 

Direct 

Maintenance 

Indirect 

Overhead 

Repairmen 

Production  Control 

Company  Officers 

Mechanics 

Quality  Control 

Platoon  Leaders 

Helpers 

Inspectors 

First  Sergeants 

Supervisory 

Cooks 

Clerical 

Mess 

Service  &  Equipment 

Radio  &  Telephone 

Toolroom  keepers 

Company  Drivers 

Truck  Drivers 

MHE 

Company  Clerks 

Of  the  six  types  of  units,  the  Detachments 
have  the  lowest  number  of  direct  personnel, 
ranging  between  37  and  55  direct  mechanics 
per  unit.  The  DS  Companies  of  the  34th 
Group  and  the  DS  Company  of  the  Conventional 
ROAD  Division  are  next  in  size  with  114  and 
129  direct  personnel  respectively.  These 
are  more  than  twice  as  la~:.'ge  as  the  Detach¬ 
ments.  The  last  unit  is  the  DS  Company  of 
the  Airmobile  Division.  Taken  together, the 
Division  has  a  total  of  over  700  direct 
labor  personnel  in  four  DS  Companies  and  a 
radar  repair  section,  an  average  of  182  per¬ 
sonnel  per  DS  Company. 

It  is  noted  that  the  ratio  of  direct  to 
overhead  personnel  is  highest  in  the  Detach¬ 
ments,  i.e.,  the  UII-1  Detachments  have  13.3 


*0V-1  Detachment  maintenance  equivalent 
excludes  avionics. 
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direct  labor  personnel  assigned  for  each 
overhead  person.  The  DS  Companies  have 
3,8  to  6.1  direct  labor  personnel  to  each 
overhead  personnel,  less  than  half  the 
ratio  of  the  Detachments. 

When  the  indirect  labor  personnel  are  in¬ 
cluded  with  the  overhead,  the  differences 
between  the  Detachment  and  DS  Companies  de¬ 
crease.  However,  there  is  still  a  some¬ 
what  higher  ratio  in  the  case  of  the  De¬ 
tachments  .  The  direct  labor  to  overhead 
and  indirect  personnel  ratio  for  the  De¬ 
tachments  range  between  2.9  to  4,2:1;  the 
.ratio  for  DS  Companies  is  1.1  to  2,6:1. 

Figure  9-7  presents  the  ratio  of  manpower 
to  maintenance  equivalents  supported  by  a 
Direct  Support  maintenance  unit.  Consider¬ 
ing  all  personnel,  the  UH-1  and  CH-47  DS 
Detachments  had  ratios  of  7.2:1,  while  the 
ratio  for  the  ROAD  and  Airmobile  Divisions 
was  7.7:1,  This  indicates  that  the  Div¬ 
isions  require  one  half  a  man  more  than 
the  Detachments  require  to  support  one  air¬ 
craft  maintenance  equivalent.  This  added 
personnel  authorization  is  in  the  non- 
direct  productive  personnel  category.  A 
comparison  of  the  differences  between  the 
total  personnel  and  direct  personnel  ratios 
shows  that  the  Detachments  have  the  lowest 
ratio  of  non-direct  personnel  per  mainten¬ 
ance  equivalent.  These  ratios  are  1.4:1 
and  1.9:1  respectively  for  the  UH-1  and 
CH-47  Detachments ,  while  for  the  ROAD  and 
Airmobile  Divisions  they  are  2.2:1  and  3.3:1 
respectively.  Thus,  the  Detachment  concept 
is  able  to  apply  a  greater  number  of  per¬ 
sonnel  to  "wrench  turning"  supported  by 
fewer  "non-wrench  turning"  personnel  than 
either  of  the  other  two  concepts. 
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To  establish  a  base  from  which  to  develop 
recommended  organizations  in  the  next  Chap¬ 
ter,  each  TOE  was  further  reviewed  to  iden¬ 
tify  the  administrative  support  by  rank 
and/or  grade  provided  in  each  maintenance 
concept.  These  data  are  presented  in  Figure 
9-8,  together  with  the  total  maintenance 
and  supply  support  personnel. 

Figure  9-9  illustrates  the  percentage  dis¬ 
tribution  in  each  TOE.  It  is  noted  that 
the  Divisional  DS  Companies  have  a  consider¬ 
ably  higher  percentage  of  administrative 
support  personnel  than  all  others  (25-30 
percent  of  the  total  TOE  strength) .  The 
non- Divisional  TOE  provides  about  20  per¬ 
cent  of  the  staff  for  administrative  sup¬ 
port,  while  the  Detachments  have  from  11  to 
15  percent  of  the  total  staff  in  administra¬ 
tive  roles  .  Except  for  the  Corps  Backup 
DS  Company,  supply  function  personnel  com¬ 
prise  5-10  percent  of  the  total  personnel 
'for  the  Detachment  and  11-13  percent  for 
the  DS  Companies.  The  Corps  Backup  DS  Com¬ 
pany,  as  constituted  in  the  TOE,  provides 
only  2.21  percent  of  the  staff  in  the  sup¬ 
ply  function  since  it  depends  on  the  con¬ 
solidated'  Battalion  supply  unit  for  support. 
As  noted,  the  1st  Infantry  Division,  under 
MTOE  55-89G  provides  for  18  supply  spaces 
in  the  DS  Company,  which  makes  it  comparable 
to  the  DS  Companies. 


SUPPLY  INVESTMENT  COSTS 


The  Supply  investment  costs,  for  the  pur¬ 
pose  of  this  study,  were  analyzed  in  terms 
of  the  number  of  ASL  Lines.  The  average 
number  of  aircraft,  armament  and  avionics 
ASL  Lines  pe3~  maintenance  equivalent  for 
each  type  of  field  maintenance  unit  are 
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presented  in  Figure  9-10.  For  armament  and 
avionics,  the  ASL  Lines  were  averaged  over 
those  units  which  had  an  armament  and  avi¬ 
onics  ASL.  If  a  unit  did  not  have  an  arma¬ 
ment  or  avionics  authorization,  it  was  not 
included  in  the  analyses. 

Aircraft  ASL  The  ranking  of  the  units  in  terms  of  aircraft 
ASL  Lines  per  maintenance  equivalent  results 
in  four  groupings;  the  first  and  lowest  is 
that  of  the  58th  Battalion  with  eight  ASL 
Lines  per  maintenance  equivalent.  This  rate 
is  low  since  it  is  developed  from  a  broad 
maintenance  equivalent  basis.  The  58th  Bat¬ 
talion  supports  all  aircraft  in  Vietnam  and, 
in  calculating  the  maintenance  equivalent, 
the  total  aircraft  population  in  Vietnam  was 
considered . 

The  CH-47  Direct  Support  Detachment,  the 
most  complex  aircraft  considered  in  this 
study,  has  the  next  lowest  ASL  Lines  per 
maintenance  equivalents,  approximately  80. 
This  ratio  is  low  since: 

1.  These  complex  aircraft  would  have  com¬ 
plex  components  requiring  special  capa¬ 
bilities  for  installation  and  thus  would 
bo  installed  by  the  Backup  Direct  Support 
Company  or  General  Support  Company. 

2.  This  aircraft  has  a  high  ASL  per  main¬ 
tenance  equivalent  in  the  Avionics  area. 
When  all  types  of  lines  are  considered 
in  calculating  this  ratio  the  total 
CII-47  ASL  Lines  per  maintenance  equiva¬ 
lent  are  approximately  equal  to  all 
other  maintenance  units. 

The  next  group  includes  the  UII-1  and  OV  1 
DS  Detachments,  the  ROAD  Division  DS  Co.- 
panv  and  the  Airmobile  Division  DS  Company. 
These  four  units  group  closely  together  be¬ 
tween  approximately  120  and  150  ASL  Lines 
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per  maintenance  equi  va  1  cut .  The  ratios  of 
these  four  units  are  influenced  by  the  high 
concentration  of  UII-1  aircraft  which  they 
both  support  .  In  the  case  of  the  llll-l  DS 
Detachment,  the  population  is  pure.  In  the 
Conventional  HOAD  Division  and  the  Airmobile 
Division,  the  population  is  mixed  with  a 
large  number  of  small  observation  type  air¬ 
craft  and,  in  the  ease  of  the  Airmobile  Divi 
sion,  the  more  complex  C1I-47  aircraft.  Be¬ 
cause  of  the  simplicity  of  the  observation 
aircraft,  a  lower  ASL  Line  per  maintenance 
equivalent  would  be  expected.  Therefore, 
due  to  the  influence  of  the  type  of  aircraft 
supported,  these  units  can  be  considered  on 
equal  par  in  this  ratio. 


The  last  group  includes  the  non-divisional 
DS  Companies  (backup  DS  units)  with  195  ASLs 
per  maintenance  equivalent.  This  factor  is 
very  high  because  this  group  supports  the 
Detachment  and  DS  Companies  of  the  Divisions 
and  consequently,  will  stock  many  items 
that  are  not  normally  required  by  the  sup¬ 
ported  units  because  of  the  workload  (by 
type)  distributions. 

Armament  ASI.  Similar  patterns  occur  for  the  Armament  ASL 
Lines  per  maintenance  equivalent  with  the 
58th  Battalion  being  very  low  since  is  sup¬ 
ports  the  entire  theater.  The  34th  Gi jup 
is  very  high  as  it  provides  close  support 
for  the  nS  Detachments  and  the  DS  Companies 
of  the  Division.  The  DS  Detachments  and 
the  DS  Companies  fall  in  a  low  or  medium 
range.  The  DS  of  the  Airmobile  and  Conven¬ 
tional  ROAD  Division  can  again  be  considered 
as  being  on  an  equal  par  with  the  UII-1  DS 
Detachment , 
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Avi  (’it ics  AS1. 


In  tlic  Avionics  area,  tin*  variation  is  be¬ 
tween  field  Maintenance  units,  which  is 
seen  to  be  More  directly  related  to  the 
type  of  aircraft  supported.  The  C1I-47  DS 
Detaclunent  has  very  high  values  of  A  SI  jS 
per  maintenance  equivalent,  approximately 
l/ifi  lines  jier  maintenance  equivalent. 

The  next  highest  ratio  is  that  of  the  I)S 
Companies  of  the  SO lh  GS  Group  at  107  ASL 
Lines  per  maintenance  equivalent.  This 
represents  a  broad  mixture  of  aircraft, 
including  the  complex  CII-47  and  0V-1,  as 
Well  as  many  items  of  avionics  which  simply 
arc  not  included  in  the  ASL  of  the  units 
that  the  34th  Group  supports.  For  the  same 
reason  that  this  ratio  was  higher  under 
aircraft  and  armament  ASLs,  the  avionics 
ratio  is  also  high. 

The  lowest  group  is  the  same  as  that  found 
to  be  grouped  in  the  two  previous  types  of 
ASL  lines.  They  include  the  DS  Companies 
of  the  Conventional  HOAD,  Airmobile  Divi¬ 
sions  and  the  UII-1  DS  Detachment.  The  wide 
range  is  a  result  of  the  type  of  aircraft 
supported.  In  the  case  of  the  Airmobile 
Division,  there  is  a  large  mixture  of  air¬ 
craft  other  than  the  UH-1.  This  is  also 
true,  but  to  a  lesser  degree,  for  the  Con¬ 
ventional  HOAD  Division.  In  the  case  of 
the  Ull-l  DS  Detachment,  the  population  is 
pure,  that  is,  it  includes  only  UII-1  air¬ 
craft  which  frequently  use  numerous  items 
of  avionics.  The  lowest  ASL  Line  per  main¬ 
tenance  equivalent  ratio  is  that  of  the 
58th  Battalion,  as  cited  previously. 
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Derail  ..-e  of  tin  relative  distribution  of 
A h> i .  linos  for  aircraft,  armament  and  avi¬ 
onics  items  among  the  various  types  of 
units,  the  comparisons  can  be  drawn  by 
type  of  aircraft  supported,  but  not  re¬ 
lated  to  the  entire  workload.  The  summa¬ 
tion  of  total  ASL  lines,  also  shown  on 
Figure  9-10  presented  a  much  better  corre¬ 
lation.  The  Detachments  range  from  206-208 
lines  per  ASL,  the  Divisional  DS  Companies 
from  1G4  to  178,  and  the  Corps  Backup  DS 
Company  with  839  lines  per  ASL.  However, 
the  decree  of  correlation  which  should  be 
expected  among  the  various  units  leave  much 
to  be  desired.  The  CII-47  Detachment  ASL 
should  be  much  higher  than  the  UII-1  because 
of  the  additional  complexify  in  both  air¬ 
frame  and  avionics.  The  Airmobile  Divi¬ 
sion,  because  of  the  higher  population  of 
aircraft,  should  have  a  larger  ASL  than 
the  ROAD  Division.  Therefore,  a  further 
detailed  evaluation  was  initiated  to  deter¬ 
mine  the  total  number  of  supply  lines  as¬ 
signed  in  the  theater  to  support  each  main¬ 
tenance  equivalent. 

It  was  considered  possible  that  the  varia¬ 
tions  of  workload  distributions  between  the 
various  maintenance  levels  might  manifest 
itself  in  changes  in  ASLs  at.  the  DS  level. 
This  would  require  the  summation  of  the 
PLI.s  of  the  operation  units  with  the  ASLs 
of  the  supporting  units.  Figure  9-11  pre¬ 
sents  the  average  PLL  lines  per  maintenance 
equivalent  for  each  of  the  units  concerned. 
It  will  be  noted  that  the  UII-1,  CII-47  and 
OV-1  Aviation  Companies  are  cited  because 
they  represent  the  units  to  which  the  DS 
Detachments  will  be  satellited  for  support. 
In  the  case  of  flic  OV-1,  no  field  data  were 
available  at  the  time  of  the  evaluation  on 
the  number  of  PLL  lines  authorized  the  two 
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OV  1  Companies  in  Vietnam.  The  HOAD  and 
Airmobile  Division  DLL  lines  constitute  a 
summation  of  the  total  number  of  I’LL  lines 
authorized  to  the  individual  units  assigned 
to  the  Divisions.  Since  the  relationship 
of  lines;  per  maintenance  equivalent  normal¬ 
izes  the  data  base  to  individual  aircraft, 
there  was  no  requirement  to  further  assess 
the  distribution  of  lines  by  the  DS  Com¬ 
panies  within  the  Divisions. 


PLL  Lines 

Maintenance 

Equivalents 

PLL  Lines  per 
Ma  ini e nance 
Equivalent 

UH-1  Avn  Co. 

93  5 

9.3 

101 

CII-47  Avn  Co. 

355 

10.3 

34 

OV-1  Avn  Co. 

Not  Avail 

- 

- 

HOAD  Division 

2479 

23.1 

105 

Airmobile  Division 

8195 

164.8 

49 

Figure  9-11.  Average  PLL  Lines  per  Maintenance 

Equivalent 


The  relationships  of  the  number  of  PLL  lines 
per  maintenance  equivalent  between  the  De¬ 
tachments  and  the  Divisional  concepts  appear 
to  have  no  correlation.  However,  when  these 
data  are  summed  with  the  average  number  of 
ASL  lines  per  type  field  maintenance  unit, 
per  maintenance  equivalent,  a  very  signifi¬ 
cant  result  is  obtained.  The  following 


constitutes  the  complete  summation  of  all 
ASL  and  PLL  lines  per  maintenance  equiva¬ 
lent  by  the  maintenance  concept: 


Maintenance  Concept 

Total  Lines  per 
Maintenance  Equivalent 

UII-1  DS  Detachment 

307 

CII-47  DS  Detachment 

242 

Airmobile  DS  Company 

213 

Conventional  Divi¬ 
sional  DS 

283 

i 

The  Airmobile  DS  concept  now  has  the  lowest 
total  lines  per  maintenance  equivalent,  a 
fact  which  would  be  expected  in  the  case 
where  support  is  being  provided  to  a  rela¬ 
tively  large  population  of  aircraft.  It 
might  be  expected  that  as  the  population 
of  aircraft  being  supported  decreases,  the 
total  number  of  lines  would  decrease,  but 
the  number  of  lines  per  maintenance  equiv¬ 
alent  would  increase.  Thus,  the  HOAD  Divi¬ 
sion,  supporting  approximately  100  aircraft 
as  opposed  to  400  in  the  Airmobile  Division, 
has  an  average  of  283  lines  per  maintenance 
equivalent.  The  UII-1  DS  Detachment  concept, 
supporting  only  one  company  of  UII-ls,  has 
an  average  of  307  lines  per  maintenance 
equivalent.  The  differences  between  the 
UII-1  Detachment  and  ROAD  Division  are  not 
as  significant  since  the  ROAD  DS  units  are 
supporting  a  multiplicity  of  aircraft  type, 
model  and  series,  whereas  the  Detachment  is 
supporting  a  single  type  aircraft. 

In  the  case  of  the  CII-47,  an  average  of 
242  lines  per  maintenance  equivalent  is 
relatively  low  in  comparison  to  the  UH-1, 
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par  1  i  ci>.]  a  i  ly  since  this  Detachment  suupoi'ts 
a  single  type  of  aircraft  in  company  size 
units.  However,  it  must  be  remembered  that 
the  C'JI- 47  hay  been  provided  a  specialised 
supply  support  procedure,  and  although  tlic 
actual  \ulume  of  stocks  is  not  reflected 
in  this,  the  total  number  of  lines  of  sup¬ 
port  have  apparently  been  reduced  by  the 
supply  system. 

On  the  basis  of  the  evaluation  of  total 
lines  required  to  support  a  maintenance 
equivalent,  there  were  apparently  no  signi¬ 
ficant  differences  in  supply  requirements 
between  any  of  the  maintenance  concepts 
over  what  might  normally  be  expected  of 
routine  procedures.  In  other  words,  the 
adoption  of  the  Detachment  concept  did  not 
significantly  reduce  the  total  number  of 
lines  required  in  the  support  of  the  air¬ 
craft  from  what  might  be  expected  for  the 
normal  reduction  in  the  actual  size  of  the 
aircraft  population.  However,  the  very 
important  fact  that  the  distribution  of 
those  supplies  might  bo  changed  among  the 
various  levels  in  accordance  with  local 
procedures  rather  than  a  concept  itself 
is  validated.  As  an  example,  the  UII-1I3  is 
supported  at  the  Organizational  level  with 
101  PLL  lines  per  maintenance  equivalent 
and  206  ASL  lines  at  Direct  Support.  Alter' 
natively,  the  CIi-47  is  supported  with  only 
34  PLL  lines  per  maintenance  equivalent  at 
the  Organizational  level  and  208  lines  ASL 
for  maintenance  equivalent  at  the  DS  level. 
This  infers  that  in  the  case  of  the  TJH-1, 
the  PLLs  at  the  Organizational  level  con¬ 
tain  many  similar  types  of  lines  that  are 
now  being  provided  at  the  Direct  Support 
level.  Insofar  as  the  principal  technical 
assistance  is  provided  the  Chinook  at  DS 
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level,  it  is  quite  obvious  that  the  vork- 
)o;ul  d i  st  ri  l)ii  l  ion  in  these  areas  have  been 
shifted  from  Organizat  ional  level  to  the 
DS  Dc 1  nchment  . 


SUMMARY 

On  the  basis  of  this  analysis,  it  appears 
that  there  is  no  sij.pnfie.ant  difference  in 
the  supply  posture,  or  requirements  among 
the  Detachment  concept ,  the  Conventional 
Maintenance  concept,  or  the  Airmobile  con¬ 
cept.  Of  course,  no  attempt  has  boon  made 
to  evaluate  the  quantity  of  each  line  item 
which  is  authorized  the  various  maintenance 
units.  However,  since  the  normal  procedures 
are  followed  with  record  to  establishing  an 
authorized  stock.' go  item  on  the  basis  of  de¬ 
mand,  it  mu  si  bo  assumed  that  the  total 
quantity  and  dollar  investment  will  be  ap¬ 
proximately  equivalent.  To  go  beyond  this 
point  into  the  actual  dollar  value  of  the 
stockades  would  require  a  depth  of  investi¬ 
gation  which  is  beyond  the  scope  and  intent 
of  this  analysis.  However,  it  is  conceiv¬ 
able  that  a  narrow  penetration  into  this 
investigation  might  reveal  the  considerable 
impact  on  total  dollars  required  for  the 
support  of  the  concept  and  is  recommended 
as  the  subject  of  future  studios. 
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CHAPTKK  10 


H 11COMMK N 1  MOD  CONCJOPfS 


CONCEPT  SUMUAKY 


The  results  of  this  study  have  displayed 
Die  superiority  of  the  Detachment  DS  main¬ 
tenance  concept  over  the  Conventional  and 
Airmobile  DS  concepts.  Based  on  these 
results,  the  following  concept  is  proposed: 

1.  The  procedure  of  assigning  Detachments 
to  non-Divisional  "company-strength" 
aviation  units  for  the  DS  maintenance 
be  continued  as  a  general  policy  rather 
than  as  an  exception  to  the  general  rule 

2.  The  administrative  support  and  supervi¬ 
sion  of  the  Detachment  be  provided  for 
by  the  parent  organization  (augmented  as 
required)  upon  which  it  is  satellited. 
Since  the  DS  Detachment  would  not  be  re¬ 
assigned  to  another  parent  unit,  its 
capability  should,  in  fact,  be  integrated 
into  the  basic  company  thus  eliminating 
all  Detachment  overhead. 

3.  The  current  DS  maintenance  provided  the 
Airmobile  and  Conventional  Division  main¬ 
tenance  concepts  be  reviewed  to  provide 
the  Detachment  type  support  to  company 
size  aviation  units  within  the  Division. 

4.  Whore  number  of  aircraft  assigned  to  an 
organization  is  insufficient  to  warrant 
a  Detachment,  the  organizational  struc¬ 
ture  of  that  element  of  the  tactical  arm 
be  provided  Direct  Support  capability  in 
a  Detachment  assigned  to  the  next  higher 
command  level,  i.e.,  a  Battalion  Level 
Di  aliment  rather  than  a  Company  Level 
Dci.ichment.  In  this  case,  the  Detachment 
would  be  satellited  on  the  Battalion  Head- 
quarl ers  with  adequate  augmentation  to 
provide  administrative  support,  to  the 
Detachment . 
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5.  A  DS  Aviation  Mai ntenance  Support  Unit 
be  assi {’.necl  to  each  Airmobile  or  Con¬ 
ventional  ROAD  Division  to  provide  back¬ 
up  support  to  the  Direct  Support  Detach¬ 
ment  and  to  support  aircraft  not  support 
ed  by  a  1)S  Detachment.  The  organization 
and  strength  of  such  a  unit  should  be 
related  to  the  total  anticipated  DS  work 
load  for  aircraft  assigned  to  units  in 
less  than  company-strength  numbers  and 
overflow  Detachment  work. 

6.  The  assignment  of  a  DS  Aviation  Mainte¬ 
nance  Support  Unit  to  the  Corps  area  to 
provide  maintenance  support  for  non- 
Divisional  aircraft  assigned  to  units  in 
less  than  company-strength  levels  and  to 
provide  for  the  accomplishment  of  resid¬ 
ual  backlog  work  from  the  Detachments. 
The  strength  and  organization  of  this 
company  should  depend  on  the  anticipated 
workload  in  both  areas. 

7.  No  consideration  be  given  to  the  assign¬ 
ment  of  a  DS  Aviation  Maintenance  Com¬ 
pany  to  handle  any  residual  backlog  or 
overflow  from  the  Divisional  DS  mainte¬ 
nance  function.  Experience  indicates 
that  the  types  of  work  being;  sent  to  the 
Backup  DS  Company  are  extensive  repair 
requirements ,  or  repair  and  test,  where 
equipment  may  not  be  available  within 
the  Divisional  unit.  This  same  type  of 
maintenance  could  be  performed  by  a 
Corps  level  GS  Maintenance  Company. 

8.  General  Support  capability  be  provided 
in  accordance  with  present  procedures. 
This  unit  will  also  provide  Backup  DS 
maintenance  to  the  Divisional  and  non- 
Divisional  DS  units,  as  required. 

9.  To  provide  for  potential  deficiencies  in 
skill  level  availability  or  in  special 
problem  areas,  tech  assistance  teams  be 
organized  by  the  Divisional  maintenance 
units  to  periodically  review  the  accom- 
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pi  i aliment  s  of  ouch  VS  Detachment  through 
Hold  visit.;.  The  primary  purpose  oi 
tlio  tech  assistance  teams  will  be  to 
provide  on-si to  assistance  in  problem 
areas  where  ilie  Detachment  may  not  have 
the  technical  capability.  They  arc  not 
to  provide  additional  DS  capability  ill 
the  routine  workload  oi  the  units. 

0.  The  direct  exchange  program  presently 

being  operated  by  the  DS  Companies  with¬ 
in  Vietnam  be  maintained  under  the  same 
procedures  by  the  Divisional  DS  Compa¬ 
nies,  to  the  extent  feasible,  considoi— 
ing  their  overall  workload  and  potential 
capabilities .  No  attempt  should  be  made 
to  introduce  the  DX  program  into  the  De¬ 
tachment  concept  due  to  the  limited  work¬ 
load  capabilities  of  the  Detachments  and 
the  relative  dispersion  of  these  units 
n  comparison  to  the  DS  Companies  at  the 
divisional  level. 

In  general,  the  concept  of  the  organization 
recommended  above  is  to  take  advantage  of 
the  superiority  of  the  DS  maintenance  Detach¬ 
ment  where  aircraft  are  assigned  in  adequate 
numbers  to  warrant  the  adoption  of  the  prin¬ 
ciple.  Provision  is  also  made  for  the  sup¬ 
port  of  those  aircraft  that  arc  dispersed, 
i.e.,  assigned  in  very  few  numbers  to  each 
unit . 

The  next  step  in  the  development  of  this 
concept  is  to  demonstrate  its  possible  ap¬ 
plication  to  maintenance  units  presently  in 
existence  in  Vietnam.  The  staffing  require¬ 
ments  of  the  Detachments  required  for  the 
support  of  the  Divisional  aircraft  will  be 
compared  to  the  present  maintenance  units. 
Additions  or  deletions  of  personnel  required 
as  a  result  of  the  application  of  this  con¬ 
cept  over  the  present,  force  structure  will 
be  noted.  The  results  oi  this  analysis 
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will  portray  the  actual  advantages  oi  the 
Detachment  concept  over  the  Conventional 
and  Airmobile  toiu-i^ls  as  applied  in  opel'~ 
aliunal  conditions.  The  units  to  be  used 
as  examples  in  this  development  will  be 
the  1st  Cavalry  (Airmobile)  Division  and 
the  1st  Infantry  Division  operating  in 
Vietnam  in  duly  1967. 


BEVE1.0PMENT  OP  DS  DETACHMENT  CONCEPT 
Orga ni ’/.a t  ion 

The  first  stops  taken  in  the  development 
of  the  concept  were  the  detailed  review  of 
the  organization  of  the  1st  Cavalry  (Air¬ 
mobile)  Division  and  the  1st  Infantry  Divi¬ 
sion;  the  identification  of  the  aircraft 
owning  units  to  which  each  provide  support; 
and  the  total  number  of  aircraft  by  typo, 
model  and  series  assigned  to  each  of  the 
supported  units  in  July  1967.  In  the  case 
of  the  1st  Infantry  Division,  the  Division¬ 
al  aircraft  were  distributed  among  seven 
organizations,  in  addition  to  two  aircraft 
that  were  authorized  E  Company  of  the  701st 
as  float  and/or  for  their  own  use.  There 
units  owned  99  aircraft  of  which  three  were 
OV-1.  4-1  OII-13S,  28  UU- lbs  and  24  UII-lDs 
as  shown  in  Figure  10-1. 

The  1st  Cavalry  Division  support  was  identi¬ 
fied  by  the  particular  Maintenance  Company 
of  the  35  TC  Battalion.  Company  A  of  the 
15th  Battalion,  as  shown  in  Figure  10-2, 
supported  a  total  of  65  aircraft  assigned 
to  six  units.  However,  it  is  noteworthy 
that  1his  unit  was  supporting  57  Cl  I -4  7  s  out 
of  the  total  of  G5;  of  the  remainder,  four 
were  0-ls,  one  U-6,  and  three  OV-ls, 
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Company  B  oi  11k  35th  Balia]  ion  (as  shown 
in  3'igure  3  0-3)  support  ed  a  total  of  135 
aircraft  1 or  nine  owning  units,  These  nir- 
cra.lt  comprised  38  011 -33s,  10  UII-lBs,  12 
Ul  I  -  3  Cs  ,  78  tH.-3.Bu  and  1  It  Uli-llls. 

Company  C  of  the  3  T>  1 1  x  Balia]  ton  (see  IMgure 
10 —4 )  supported  a  total  oi  127  aircraft  for 
lf>  owning  units.  Those  aircraft  consisted 
of  3  2  Oil- 3 3s,  33  UII-lBs,  20  UH-lCs,  62 
UI1-3  Ds . 

Company  B  oi  the  15th  TC  Battalion  (sec 
figure  10-5)  supported  a  total  of  127  air¬ 
craft  for  10  owning  units.  These  aircraft 
consisted  of  52  OH -3  3s,  18  UII-lBs ,  18  UlI-lCs, 
34  UlI-lDs  and  5  UII-llIs  . 

In  total,  the  1st  Cavalry  Division  had  a 
total  oi  454  aircraft.  These  aircraft  were 
supported  by  four  DS  companies,  each  organ¬ 
ized  under  the  same  TOE  (TOE  55-107T) . 

The  above  figures  demonstrate  the  relative 
density  of  aircraft  assignments  within  the 
two  types  of  Division.  J.t  will  be  noted 
that  in  many  instances,  full  size  company- 
strength  units  appear  in  the  Divisional 
structure.  However,  there  are  many  organi¬ 
zations  which  have  very  few  aircraft ,  (from 
one  to  five  aircraft  per  company).  There¬ 
fore,  to  assess  the  Detachment  configuration 
or  organization  necessary  to  support  the 
larger  unit,  it  was  necessary  to  normalize 
the  total  support  requirements  on  the  basis 
ox  the  number  and  type  of  aircraft  being 
supported.  In  Chapter  3  of  this  Report, 
the  concept  of  the  ’'maintenance  equivalent” 
was  developed,  and  the  normalized  values 
presented  for  each  typo,  model  and  series 
of  aircraft,  for  each  level  of  maintenance 
by  the  particular’  concept,  indicating  the 
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craft  Assignments  in  July  1967 

Figure  10-5.  Aircraft  Assignments*  and  Related  Maintenance  Equivalents. 

"anaours  and  Number  of  Maintenance  Personnel  -  1st  Cavalry 
Division  -  D  Company  -  15th  Battalion  (Continued) 


urs  an*i  Number  of  Maintenance  Personnel 
i"=ion  -  D  Conrany  -  Noth  Battalion  ( 


degree  of  backup  being  provided  each  of  the 
concepts.  Using  the  maintenance  equivalents 
cited  in  Chapter  3,  the  potential  workload 
for  the  support  of  each  individual  company 
being  supported  was  then  established  and 
related  to  the  actual  man-hours  per  month 
with  these  maintenance  equivalents  repre¬ 
sented  .  These  data  also  appear  in  Figures 
10-1  through  10-5  for  the  two  Divisional 
concepts . 

Once  the  total  potential  man-hour  support 
requirements  were  developed,  it  was  then 
necessary  to  establish  a  basis  for  relative 
distribution  of  DS  maintenance  personnel  in 
accordance  with  this  distribution  of  main¬ 
tenance  requirements.  A  review  of  the  TOEs 
indicated  that  the  DS  Company  assigned  to 
the  1st  Cavalry  Division  had  a  total  of  215 
maintenance  function  personnel  of  which  182 
were  direct  labor  (aviation  mechanics) . and 
33  were  inspectors  and  supervisors  within 
the  maintenance  function. 

In  E  Company,  the  701st  Battalion  (support¬ 
ing  the  1st  Infantry  Division) ,  organized 
under  MTOE  55-89G,  142  maintenance  person¬ 
nel  were  assigned,  of  which  129  were  labor 
and  13"  were  inspectors  and  supervisors. 

On  the  basis  of  these  total  personnel  spaces 
authorized  the  Divisions,  a  distribution 
was  made  of  the  number  of  spaces,  pro-rated 
to  each  of  the  companies  being  supported, 
based  on  the  man-hours  required  for  the  sup¬ 
port  of  the  aircraft  assigned  to  those 
units.  These  data,  presented  in  Figures 
10-1  through  10-5,  reflect  the  total  number 
of  maintenance-function  personnel  and  the 
total  number  of  direct  labor  men  in  the 
maintenance  function  per  unit.  The  differ¬ 
ence  between  the  two  would  represent  the 
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number  of  inspectors  and  supervisors  which 
could  be  likewise  attributed  to  the  support 
of  the  individual  units. 


1st  Infantry  Division  Organlxat io n 


The  application  of  the  Detachment  concept 
to  units  within  the  1st  Infantry  Division 
would  be  limited  to  only  three  of  the  total 
of  seven  aircraft  owning  units:  A  Company 
of  the  1st  Aviation  Battalion,  B  Company  of 
the  1st  Aviation  Battalion  and  Troop  D  of 
the  4th  Cavalry,  a  total  of  70  aircraft  of 
the  99  authorized  the  entire  1st  Infantry 
Division.  (See  Figure  10-6.)  This  break¬ 
out  is  unique  in  that  the  aircraft  owned 
by  the  units,  other  than  the  three  companies 
referred  to  above,  constituted  the  equivalent 
of  another  full  strength  Aviation  Company 
with  its  29  aircraft,  all  of  which  were 
OH-13  helicopters  except  for  two  UH-lBs  as¬ 
signed  to  E  Company  of  the  701st.  (See 
Figure  10-7.) 

Applying  the  general  concept  above  to  this 
organization,  a  separate  Detachment  would 
be  assigned  to  each  of  the  three  companies 
above  and  a  fourth  Detachment  assigned  to 
Battalion  Headquarters  of  the  consolidated 
maintenance  battalion,  the  701st  Battalion. 
The  primary  purpose  of  this  Detachment  would 
be  to  provide  support  for  those  29  aircraft 
assigned  to  the  five  units  (four  operational 
units  plus  the  two  float  aircraft  presently 
authorized  E  Company  of  the  701st) .  The 
total  implication  in  number  of  spaces  re¬ 
quired  in  this  concept  will  depend  to  an 
extent  on  the  organization  of  the  Detach¬ 
ments  themselves.  This  will,  be  dealt  with 
later,  after  a  complete  review  is  made  of 
the  type  of  Detachments  and  number  of  air¬ 
craft  that  each  would  be  required  to  support. 
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1st  Cavalry  (Aii-mobilc)  Division  Organization 


Applying  the  Detachment  concept  to  the  1st 
Cavalry  (Airmobile)  Division,  the  basic  in¬ 
formation  in  the  organization  of  the  Divi¬ 
sion  was  presented  in  Figures  10-2  through 
10-5.  However,  to  recap  the  application  and 
its  potential  implication,  Figures  10-8  and 
10-9  present  a  consolidated  listing  of  the 
units  assigned  to  the  Division,  identified 
in  Figure  10-S  for  company  size  aircraft 
units  and  Figure  10-9  for  companies  with 
less  than  full  company  size  aircraft  units. 

It  will  be  noted  that  there  was  a  total  of 
17  different  organizations  which  have  suffi¬ 
cient  aircraft  to  assign  a  Detachment  under 
the  current  concept.  The  17  units  would  con¬ 
tain  354  of  the  present  454  aircraft  assigned 
to  the  1st  Cavalry  Division  as  of  July  1967. 

It  will  be  noted  in  Figure  10-8  that  some 
liberties  were  taken  in  the  grouping  of  or¬ 
ganizations  for  purposes  of  investigating 
the  Detachment  concepts. 

The  aircraft  assigned  to  the  Headquarters, 
Headquarters  Company  of  the  Assault  Helicop¬ 
ter  Battalion  are  assumed  to  be  supported  by 
the  maintenance  unit  assigned  to  Company  D 
of  the  Battalion  since,  in  actual  operations, 
the  two  are  usually  located  in  very  close 
proximity.  The  troop  carrying  companies, 
Companies  A  through  C,  might  well  be  dis¬ 
persed.  In  the  case  of  the  1st  Squadron  of 
the  9th  Cavalry,  the  Headquarters  unit  was 
assumed  to  be  attached  to  the  same  Detachment 
as  Troop  A  for  purposes  of  the  analysis.  This 
will  be  entirely  dependent  on  the  proximity 
of  the  Headquarters  to  the  other  two  troops. 
Since  each  of  tan  three  troops  of  the  1st 
Squadron  had  roughly  the  same  number  in  type 
of  aircraft,  the  inclusion  of  the  Headquarters 
unit  with  the  Detachment  from  the  troop 
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(Concluded) 


Figure  10-9.  1st  Cav  (Airmobile)  Division  Aircraft  Assignme 

Less  Than  Company  Size  Aircraft  Units 


closest  to  the  Headquarters  could  be  an 
on-site  decision. 


Application  of  the  Detachment  concept  to  the 
1st  Airmobile  Division  affects  approximately 
80  percent  of  the  total  maintenance  equiva¬ 
lent  capability  of  the  Battalion.  From  Fig¬ 
ure  10-8,  it  was  noted  that  the  354  aircraft 
required  132,27  maintenance  equivalents  for 
their  support,  while  the  aircraft  in  less 
than  company  size  (Figure  10-9)  required 
33.93,  a  total  Battalion  capability  of  166.20 
maintenance  equivalents. 

It  is  now  necessary  to  investigate  the  as¬ 
signment  of  Detachments  to  these  units,  in 
light  of  the  distribution  of  aircraft  to  the 
company  size  aircraft  units  in  the  1st  Cav¬ 
alry  and  1st  Infantry  Divisions. 


Organization  of  Direct  Support  Detachments 

The  application  of  the  DS  Detachment  con¬ 
cept  to  the  1st  Cavalry  and  the  1st  Infantry 
Divisions  required  that  new  configurations 
of  the  standard  TOE  55-500  series  be  devel¬ 
oped  which  would  be  adaptable  to  the  already 
existing  tactical  units.  In  the  present 
TOE  55-500,  provision  is  made  for  a  Detach¬ 
ment  to  support  25  UH-ls  (TOE  55-500R) . 

TOE  55-500E  provides  a  Detachment  for  the 
support  of  16  OV-ls,  in  conjunction  with 
TOE  11-500D  for  support  in  the  avionics  and 
electronics.  TOE  55-510T  provides  a  team 
for  the  support  of  16  CH-47s. 

The  initial  step  taken  in  the  application 
of  the  Detachment  concept  to  the  Division 
was  a  review  of  the  actual  aircraft 
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assignment  by  unit  as  previously  set  forth 
in  Figures  10-8  and  10-9.  The  units  that 
had  less  than  15  aircraft  were  considered 
too  small  to  warrant  the  assignment  of  a 
Detachment,  and  would  be  provided  support 
by  one  DS  Maintenance  Company  organized 
under  TOE  55-407T  (the  present  DS  Companies 
assigned  to  the  15th  TC  Battalion  of  the 
1st  Cavalry  (Airmobile)  Division) .  The 
other  aircraft,  presented  in  Figure  10-8, 
were  considered  authorized  in  units  large 
enough  to  be  assigned  Detachments . 

A  review  of  the  number  and  type  of  aircraft 
assigned  to  these  units,  together  with  those 
of  the  1st  Infantry  Division  presented  in 
Figures  10-1  and  10-6,  indicated  that  UH-1 
aircraft  were  normally  assigned  in  three 
ranges:  8  to  12  aircraft,  15  to  20  aircraft, 
21  to  30  aircraft.  The  CH~47s,  with  very 
limited  exceptions,  were  normally  assigned 
in  full  company  strength  of  16  aircraft. 

The  0II-13  was  assigned  in  groups  of  approxi¬ 
mately  10  or  15  aircraft.  The  OV-1  heli¬ 
copters  were  assigned  in  full  strength  com¬ 
panies  of  16  aircraft,  or  in  units  of  3  to 
6  aircraft  each. 

On  the  basis  of  the  above,  the  TOEs  for  the 
Detachments  and  the  DS  Companies  were  re¬ 
viewed  in  detail,  identifying  the  MOSs  and 
grade  structure  within  each  required  to 
support  the  respective  number  and  types  of 
aircraft,  and  a  modified  TO  was  prepared 
for  each  of  the  above  groups.  The  actual 
maintenance  function  spaces  recommended  for 
each  of  the  DS  Detachments  is  presented  in 
Figure  10-10  for  each  type  of  aircraft  by 
the  number  of  aircraft  being  supported. 
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-Sig.  Det.  **\V/Sig.  Pet.  TOE-11-500D 

10—10.  Recommended  Maintenance  Spaces  for  PS  Detachments  by  Number  and  Type 

of  Aircraft  (Continued) 


Figure  10-10.  Recommended  Maintenance  Spaces  for  DS  Detachments  by  dumber  and  Type 

of  Aircraft  (Concluded) 


DS  DETACHMENT  CONCEPT  APPLICATION  FACTORS 


Application  to  1st  Infantry  Division 

The  units  within  the  1st  Infantry  Division 
having  sufficient  numbers  of  aircraft  to 
warrant  consideration  for  Detachments  were 
set  forth  in  Figure  10-6  above.  Included 
on  Figure  10-6  was  an  indication  of  the  rec¬ 
ommended  teams  which  could  be  assigned  to 
each  of  these  units.  Figure  10-13  presents 
a  summary  of  the  total  number  of  teams  ap¬ 
plicable  to  the  1st  Infantry  Division.  It 
is  noted  that  a  total  of  six  teams  would  be 
required,  containing  a  total  of  170  mainte¬ 
nance  function  personnel.  The  administra¬ 
tive  support  required  for  these  Detachments 
is  a  total  of  21  spaces  (Figure  10-11) . 

The  supply  support  personnel  must  be  added 
to  these  personnel.  Relating  the  aircraft 
authorizations  from  Figure  10-6  to  the  sup¬ 
ply  support  requirements  from  Figure  10-12, 
a  total  of  19  supply  support  spaces  are  rec¬ 
ommended,  17  of  which  are  basic  supply  per¬ 
sonnel  and  two  are  signal  specialists. 

In  the  support  of  the  aircraft  assigned  in 
less  than  company-strength  units,  Figure 
10-7  indicated  that  a  total  of  29  aircraft 
(27  of  which  were  0H-13s) ,  required  the  sup¬ 
port  of  a  Detachment  assigned  at  Battalion 
Headquarters  level.  It  is  recommended  that, 
for  this  number  of  aircraft,  a  composite 
Detachment  consisting  of  one  0II-13  Team  A 
and  one  0II-13  Team  B,  be  used  in  support 
of  these  aircraft,  augmented  by  a  Detach¬ 
ment  Commander  with  a  rank  of  Lieutenant. 
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Support 

mmm 

]  +  a 

1*1 

14 

21 

2 

4  +  e  + 

Total 

2 

n 

6 

*  Set'  lii'.uie  10-10  for  Team  Structure 

*  *  I  lie  1  inks  one  011-115  Team  A  ami  Oil-  1 3  Team  15  combination, 

an;- moii  l  ml  by  1  LI.  as  De Laehment  Cuniniaiulor 
+  ],(  .  Detachment  Comma nder  Auicmonlat ion 

Tip.urc  10-115.  Snmi mry  -  1>S  Detaclimonl  Requirements  for 

1st  Infantry  Division, 

(based  on  Aircraft  Assignments  of  July  19G7 ) 
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In  total,  the  1st  Infantry  Division  would 
then  require  eight  teams  with  a  total  of 
205  maintenance  spaces  and  27  administra¬ 
tive  support  personnel. 


The  supply  support  requirements  of  the  Bat¬ 
talion  level  Detachment  could  be  satisfied 
by  six  basic  supply  personnel.  These  per¬ 
sonnel,  combined  with  the  19  required  by 
the  Detachments,  provide  a  total  of  25  sup¬ 
ply  spaces  in  support  of  the  1st  Infantry 
Division  aircraft.  These  spaces,  added  to 
the  maintenance  and  administrative  spaces, 
would  provide  a  total  complement  of  257  avi¬ 
ation  personnel  required  to  support  the  99 
aircraft  assigned  in  July  1967.  It  is  noted 
that  these  spaces  are  in  excess  of  the  181 
spaces  presently  authorized  the  DS  Company 
assigned  to  the  ROAD  Division.  However,  as 
pointed  out  earlier  in  this  Report,  E  Com¬ 
pany  of  the  701st  Battalion,  1st  Infantry 
Division,  was  authorized  a  modified  TOE  which 
provided  for  aviation  supply  functions  within 
the  company,  rather  than  the  consolidated  sup¬ 
ply  activity  of  the  Battalion  increasing  the 
total  to  202  spaces  (MTOE  55-89G) .  Thus,  the 
cost  of  applying  the  DS  Detachment  concept  to 
the  1st  Infantry  Division  would  be  an  increase 
of  55' spaces. 


A p plication  to  1st  Cavalry  (Airmobile)  Division 

The  units  within  the  1st  Cavalry  (Airmobile) 
Division  considered  adaptable  to  the  DS  De¬ 
tachment  concept  were  set  forth  in  Figure  10- 
8.  Also  indicated  on  this  Figure  were  the 
number  and  types  of  teams  which  could  be  as¬ 
signed  to  the  various  units,  in  accordance 
with  the  number  and  type  of  aircraft  author¬ 
ized.  Figure  10-14  is  a  summary  of  the  total 
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DS  Detachment  requirements  to  support  the 
1st  Cavalry  (Airmobile)  Division  for  these 
specified  units.  It  will  be  noted  that  a 
total  of  23  teams  are  required  which  will 
provide  spaces  for  859  maintenance  person¬ 
nel.  Applying  the  criteria  from  Figure  10- 
11  for  administrative  support,  a  total  of 
119  additional  spaces  are  required. 

Supply  support  personnel  required  in  the 
support  of  these  Detachments,  in  accordance 
with  the  criteria  set  forth  in  Figure  10-12, 
would  constitute  an  additional  90  basic  sup¬ 
ply  spaces.  Two  additional  signal  special¬ 
ists  would  be  required  for  the  OV-1  aircraft 
and  six  signal  specialist  spaces  for  the 
support  of  the  CH-47,  resulting  in  a  total 
of  98  supply  personnel. 

The  total  staffing  requirements,  in  the  ap¬ 
plication  of  the  DS  Detachment  to  the  1st 
Cavalry  Division,  would  then  be  1076  person¬ 
nel  in  the  Detachments. 

As  previously  pointed  out,  a  DS  Company  or¬ 
ganized  under  TOE  55-407T,  is  still  required 
in  the  support  of  those  aircraft  assigned  in 
less  than  Company  size  units  (as  set  forth 
in  Figure  10-9) .  This  DS  Company  is  author¬ 
ized  331  total  spaces  resulting  in  a  total 
DS  requirement  of  1407  personnel  within  the 
1st  Airmobile  Division.  Since  the  Division 
is  now  authorized  1428  spaces,  this  consti¬ 
tutes  a  potential  saving  of  21  spaces.  This 
saving  was  actually  achieved  by  the  elimina¬ 
tion  of  the  administrative  support  require¬ 
ments  at  the  Battalion  level,  which  is  cur¬ 
rently  being  provided  the  four  DS  Companies 
assigned  to  the  15th  TC  Battalion.  The  DS 
Company  which  is  required  at  the  Division 
can  be  attached  to  the  Consolidated  Mainte¬ 
nance  Battalion  as  a  special  unit  in  support 
of  Aviation. 
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Type  cii  Team'' 

No.  of  Teams 

Total 

Ma i nt  enanee 
Spa  ces 

Admin i strat ive 
Support 

UlI-1  Team  A 

2 

42 

6 

Team  B 

10 

410 

50 

Team  C 

2 

122 

34 

Cll-4  7  Team 

3 

1K9 

36 

01I--13  Team  A 

4 

f>6 

8 

Team  n 

1 

21 

3 

0Y~1  Team  A 

1 

19 

2 

Team  B 

- 

- 

“ 

Total 

23 

859 

119 

*See  Figure  10-10  for  Team  Structure 
*+ Based  on  aircraft  assignments  of  July  1967 


Figure  10-14.  Summary  -  PS  Detachment  Requirements  for 

1st  Cavalry  (Airmobile)  Division** 
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Changes  in  aireral t  assignments  will,  of 
course,  clian;;(-  the  total  space  requirements 
to  the  extent  of  support  required  by  type 
and  model  of  aircraft.  Computations  for 
this  study  were  based  on  Dio  actual  Di  vi¬ 
sional  assignments  as  of  July  1967. 


Intcr.ration  of  Detachment s  and  Supported  Units 

As  noted  earlier,  savings  in  personnel  re¬ 
quirements  under  the  Detachment  concept  have 
been  obtained  by  eliminating  certain  admin¬ 
istrative  and  overhead  personnel,  on  the 
basis  that  supported  units  will  provide  sup¬ 
port  in  the  areas.  It  is  believed  that  addi¬ 
tional  savings  could  be  obtained  by  actually 
integrating  the  Detachment  into  the  supported 
unit  organizational  structure.  Under  this 
concept,  the  supported  unit  would  be  respon¬ 
sible  for  providing  all  Command,  overhead  and 
administrative  support  for  the  integrated  or¬ 
ganization.  The  precise  amount  of  personnel 
savings  cannot  be  stated  without  a  detailed 
analysis  of  the  specific  job  areas  involved, 
but  it  is  estimated  that  from  25%  to  50%  of 
the  administrative  support  personnel  require¬ 
ment  cited  above  could  be  eliminated.  Appli¬ 
cation  of  this  concept  to  existing  Detach¬ 
ments  as  well  as  recommended  Detachments  for 
Divisional.  Aircraft  support  would,  it  is  be¬ 
lieved,  reduce  total  personnel  requirements 
in  Maintenance  Units  in  Vietnam  below  the 
number  authorized  at  the  time  of  this  study. 

An  additional  advantage  to  be  gained  from  ap¬ 
plication  of  this  concept  lies  in  the  area  of 
Command  and  Control.  Integration  will  result 
in  Die  operating  Unit  Commander  having  complete 
control  of  all  of  Die  resources  required  to 
accomplish  Organizational  and  a  high  percentage 
of  the  Direct  Support  Maintenance  required  to 


1.0-3  6 


No.  of  Air 

JIM  ft 

Road  j  nos;; 
Ratos 

Pays 

Saved 

Total 

Aircraft 

'i’J’pc 

Do  la  clunea  l 
Supported 

Other 

Do  Lach - 

mcnl 

A  i  r  - 

mobile 

Per 

A/C 

A/C  Days 
Saved  * 

0-1 

4 

- 

- 

- 

- 

- 

U-G 

1 

- 

- 

- 

- 

- 

OV-3 

3 

- 

83.  G 

66 . 5 

62.42 

187.3 

011-13 

64 

28 

- 

- 

- 

- 

UfI-3  li/Ufl-lC 

68 

43 

80.1 

74.0 

13.51 

1,499.6 

U11--  1D/U1I— 111 

164 

22 

79.6 

71. 1 

27.38 

5,092.7 

C1I-47 

50 

7 

66.7 

54.8 

37.96 

2,  163.7 

TOTALS 

354 

100 

- 

- 

- 

8, 943.3 
(24 . 5 

A/C  yrs.) 

*l’cr  year 

**Based  on  aircraft  assignments  of  July  1967 


Figure  10-15.  Potential  Impact  of  DS  Detachments  on 
1st  Cavalry  Division  A/c  Readiness** 
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No.  of  Aircraft 

He  a  dines!.; 
Hates 

Days 

Saved 

Total 

i 

Aircraf 1 
Typo 

Detachment 
Supnor Led 

Ollier 

Detach¬ 

ment 

Air¬ 

mobile 

Per 

A/C 

A/C  Days 
Saved  * 

■■  ,  | 

OV-1 

3 

- 

S3.  G 

74.6 

32.9 

98.7 

j 

011-13 

17 

27 

- 

- 

- 

- 

uii-m 

2G 

2 

80.1 

G9.7 

35.4 

991.2 

Uil-lD 

24 

- 

79.6 

70.1 

34.7 

832.8 

; !  i  3 

TOTALS 

70 

29 

- 

- 

- 

1, 922.7 
(5.3  A/C 
Yrs . ) 

•Pur  year 

♦♦Based  on  aircraft  assignments  of  July  19C7 


Figure  10-1G.  Potential  Impact  of  DS  Detachments  on 
1st  Infantry  Division  A/C  Readiness** 
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support  his  aircraft.  The  major  require¬ 
ments  for  establishing  work  priorities  re¬ 
lated  to  aircraft  mission  requirements, 
control  of  resources,  utilization  of  man¬ 
power  and  the  most  efficient  use  of  Organi¬ 
zational  and  Direct  Support  tools,  equip¬ 
ment  and  skills  are  centralized  in  one  Com¬ 
mand  . 


IMPACT  ON  AIRCRAFT  READINESS 

The  application  of  the  DS  Detachment  to  the 
1st  Infantry  Division  resulted  in  55  addi¬ 
tional  maintenance  spaces  required.  In  the 
case  of  the  1st  Cavalry  Division,  it  resulted 
in  a  potential  saving  of  21  spaces.  However, 
the  real  significance  of  the  impact  of  the 
concept  is  in  the  potential  increase  in  air¬ 
craft  readiness  rates  which  cannot  be  meas¬ 
ured  directly  in  dollar  value  when  the.  air¬ 
craft  are  assigned  to  a  combat  area.  How¬ 
ever,  for  comparative  purposes,  the  cost 
factors  caii  be  related  to  initial  investment. 

The  potential  impact  of  the  DS  Detachment 
concept  application  to  the  1st  Cavalry  Divi¬ 
sion  and  the  1st  Infantry  Division  are  il¬ 
lustrated  on  Figures  10-15  and  10-16,  as 
they  would  affect  aircraft  readiness. 


1st  Cavalry  Division 


In  the  case  of  the  1st  Cavalry  Division,  354 
aircraft  out  of  the  total  of  454  can  be  sup¬ 
ported  by  Detachments.  The  readiness  rates 
that  were  attainable  for  the  various  type, 
model  and  series  of  aircraft  supported  by  De¬ 
tachments  are  compared  to  those  that  were 
achieved  by  the  Airmobile  Division  as  set 
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forth  elsewhere  in  this  Report.  Assuming 
that  an  equivalent  readiness  rate  can  be 
achieved  by  the  units  which  have  Detachment 
assignments,  the  total  potential  annual  im¬ 
plication  is  a  saving  of  approximately  8,943 
aircraft  days  (24.5  aircraft  years  or  5.36 
percent  of  the  total  454  aircraft) .  This 
potential  saving  can  be  translated  to  a  dol¬ 
lar  value  by  relating  the  potential  aircraft 
years  saved  to  the  pro-rated  investment  cost. 
Considering  only  the  types  of  aircraft  in¬ 
volved  in  the  Detachment  supported  units, 
weighted  by  the  relative  population  of  each, 
the  average  cost  per  aircraft  in  the  1st 
Cavalry  Division,  Detachment  supported,  would 
be  $283, SG7.  Assuming,  on  the  basis  of  pre¬ 
sent  Army  procedures,  that  the  expected  life 
of  an  average  Army  aircraft  is  nine  years, 
the  average  weighted  cost  per  aircraft  can 
now  be  attributed  to  an  annual  investment  of 
$42,652  per  year  for  the  1st  Cavalry  Division 
aircraft.  On  the  basis  of  the  24.5  aircraft 
years  saved  above,  this  represents  an  invest¬ 
ment  saving  of  $1,044,974  per  year  for  each 
Cavalry  Division  fielded  under  the  Detachment 
concept  proposed  herein.  This  represents 
about  6.4  percent  of  the  total  annual  invest¬ 
ment  in  aircraft  for  the  Division. 


1st  Infantry  Division 


The  relative  saving  that  could  be  attributed 
to  the  1st  Infantry  Division  would  be  compar¬ 
atively  low  because  of  the  reduced  number  of 
aircraft  associated  with  the  1st.  Infantry,  in 
comparison  with  the  1st  Cavalry  Division.  Of 
the  total  of  99  aircraft,  70  would  be  Detach¬ 
ment  supported,  and  the  other  29  related  to 
a  Detachment  at  Battalion  Headquarters.  The 
average  weighted  cost  of  these  aircraft  (De¬ 
tachment  supported)  would  be  $268,470  per 
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aircraft,  ($29,830  per  year  pro-rated  over  a 
nine  year  life) .  The  potential  increases  in 
readiness  rates  of  these  aircraft  are  demon¬ 
strated  in  Figure  10-16  for  the  Detachment 
compared  with  the  Conventional  ROAD  Division 
concept.  The  potential  impact  of  the  DS  De¬ 
tachment  on  aircraft  readiness  for  the  Divi¬ 
sion  as  a  whole,  represented  also  on  Figure 
10-16,  would  be  a  potential  annual  saving  of 
1,923  aircraft  days,  or  5,3  aircraft  years 
(5.35  percent  of  the  total  of  99  aircraft 
assigned  to  the  1st  Infantry) . 

At  the  annual  investment  of  $29,830  per  air¬ 
craft  per  year,  this  would  represent  a  poten¬ 
tial  saving  of  $158,099  per  year  for  each 
ROAD  Division  in  this  configuration,  (8.56 
percent  of  the  total  annual  aircraft  invest¬ 
ment  for  the  Division) .  Under  the  COSTAR 
concept,  with  the  reduction  of  aircraft  to 
55  per  Division,  this  saving  would  be  propor¬ 
tionately  decreased,  depending  on  the  manner 
in  which  the  aircraft  are  assigned  to  the 
units . 


SUMMARY 


From  the  above,  it  is  clear  that  the  Detach¬ 
ment  concept  could  increase  the  aircraft 
readiness  of  both  Divisions  from  approxi¬ 
mately  70  to  80  percent.  The  impact  of  the 
Detachment  concept  on  the  ROAD  Division, 
with  its  relatively  few  aircraft,  is  much 
smaller  than  the  results  attainable  by  the 
1st  Cavalry  Division.  However,  the  increased 
potential  combat  readiness  of  5.3  aircraft 
years  per  ROAD  Division  is  of  real  signifi¬ 
cance  to  the  Commander. 
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As  a  nominal  result,  the  cost  avoidance  in 
increased  aircraft  readiness  for  the  1st 
Infantry  Division  has  been  shown  as  $158,099 
per  year,  or  8.56  percent  of  the  total  air¬ 
craft  investment.  However,  the  application 
of  the  Detachment  concept  will  require  55 
personnel  spaces  over  the  total  number  now 
pi’ovidcd  for  aviation  maintenance  support. 
The  1st  Cavalry  Division  potential  cost 
avoidance  is  $1,014,974  or  6.4  percent  of 
the  total  annual  aircraft  investment  for 
the  entire  Division.  In  addition,  a  saving 
of  21  maintenance  spaces  can  be  made  through 
application  of  the  concept,  as  proposed. 
Parallel  studies  should  be  made  of  other 
organizational  structures  not  currently  sup¬ 
ported  by  Detachments  to  determine  the  fea¬ 
sibility  of  expanding  the  concept  to  such 
organizations . 
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ANNEX  A 


MAINTENANCE  PERSONNEL  COMPARISON, 
ALTERNATIVE  MAINTENANCE  CONCEPT 


The  primary  purpose  <i  this  area  of  investi- 
gallon  is  to  identify  the  nature  oi  person¬ 
nel  spaces  which  are  authorized  the  various 
US  units  organized  under  the  alternative 
concepts  in  this  study.  Each  of  the  appro¬ 
priate  T03)s  were  reviewed  and  all  mainten¬ 
ance  function  associated  personnel  were 
abstracted  in  accordance  with  their  MOS 
and  grade.  Tabic  1  in  this  Annex  includes 
the  detailed  tabulation  of  these  results. 

A  summarization  and  evaluation  of  the 
maintenance  personnel  within  each  of  the 
alternative  concepts  is  included  in 
Chapter  4  to  this  Report. 
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Title,  MO S  8:  Grade  457E  510T  500R  40ST  407T  89E  500D  509E 
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ANNEX  LS 


COMPARATJ  VE  KVALIUTION',  MAINTENANCE 
SUPl’OhT  EQUIPMENT  AUTHORIZATIONS 


In  Hit'  eval  tin  t  j  un  of  sp<.  ei  alized  resources 
and  capabilities  oJ  Direct.  Support  mainten¬ 
ance  units,  Chapter  4  to  this  Report,  it  was 
necessary  to  review  the  applicable  TOEs  under 
which  the  Direct  Support  units  tint  were 
sampled  during  tills  study  were  organized . 

All  DS  units  sampled  were  actively  engaged 
in  the  support  of  t!,S.  Army  aircraft  in 
Vietnam. 

The  selection  of  items  included  in  this  re¬ 
view  were  only  those  directly  associated 
with  the  maintenance  function  of  the  units 
and/or  required  for  its  operations  within 
this  capacity.  Fquipmont  required  for  ad¬ 
ministrative,  personnel  support,  logistics, 
etc,,  were  not  identified. 

No  attempt  has  been  made  to  order  the  main¬ 
tenance  items  within  any  categorization, 
identification  nomenclature,  line  item,  etc. 
Rather,  this  was  an  attempt  to  bring  together 
in  one  matrix,  a  complete  listing  of  mainten¬ 
ance  equipment  so  that  they  could  be  related 
across  TOEs  as  a  function  of  their  particu¬ 
lar  role  in  the  support  of  Army  aviation. 


Included  in  this  review  are  the  nomenclature 
of  the  maintenance  item,  the  line  item  num¬ 
ber  identification,  and  the  particular  TOE 
to  which  it  is  authorized.  It  will  be  noted 
that  there  is  an  ancillary  code  identified 
with  selected  items.  This  code,  used 
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as  a 


basis  for  the  evaluation  ol  1  lie  major  items 
of  ccju j jjint' n t  resources  in  Chapter  4,  has 
been  established  in  the  followin';  categor¬ 
ies  : 


Code  A 
Code  R 
Code  C 
Code  I) 
Code  K 
Code  E 
Code  G 
Code  II 
Code  1 


Ana lyzers 
Iloli  coptci’s 
Shelters 
Shop  Sets 

Generators  -  Signal 
Maintenance  Kits 
Test  Sets 
Tool  Sets 
Simulators 


The  categorization  of  maintenance  items  by 
the  above  code  permits  the  comparison  of 
the  number  of  typos  of  items  on  the  basis 
of  its  primary  function  rather  than  the 
specific  line  item  number.  Therefore,  a 
particular  typo  test  set  in  a  DS  detach¬ 
ment  might  be  available  in  the  Direct  Sup¬ 
port  Company  as  well,  but  identified  by  a 
different  line  item  number  due  to  the  fact 
that  it  might  contain  a  few  additional 
parts  because  of  the  level  to  which  the 
equipment  is  authorized.  It  was  considered 
that  the  availability  ol  a  tost  set  was  more 
important  to  acknowledge  rather  than  the 
availability  of  a  specifically  identified 
test  set  W’th  a  detailed  specification  of 
its  capabilities. 


This  information  is  presented  in  its  entirety 
to  demonstrate  the  depth  of  investigation 
performed  in  this  evaluation  of  relative 
equipment  assignments  among  the  various 
maintenance  concepts. 
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